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ABHOIimiH 

IIpCBefleHH   8K0nepHM3HT8JtfaHHe   HOOBOflOBSaUfl   npHHIflalTOB   VB- 
Btepaipni MoinHoro HMnyjibCHoro CBI-traJiy^eHHH c noMomtn eaap- 
rm UMKraecKint BspHBiaTiix Bemse ?TB. B KaqecTse HCTO^iHHKa 
BJieKTpoHHoro nyiKa H CB^-reHepaTopa BHÖpsu BHpKa'jop na OCHO- 
Be TpHOfia c BnpTyajiBHHM KaToflOM. Ana npeoöpa30Baima eHepiw 
Bspusa B ejieKTpoMarHHTHjno pa3pa6oTaHK BHCOKOBOJibTHHe 
oKHpajitHHe BspHBOMai'HiiTHHe reHspaTops c rrepexaaTOM MarHHTHO- 
ro noTOKa flByx TimoB: ufumiKPiFiecKne c ooeBHM HHJopiHpoBaHHeM 
H KounaKTHHe KOHHneoKHe reHepaTopH oo cKOJib3aopaM KOHTSKTOM, 
nOSBOJWBD^He   nOJiyiHTB   B      HHflyKTHBHOlt   HEfpy3Ke   3a   BpeMa   7-10 
MKC eneprino B HeoKOJn>KO Kstnoflxoyjieä. CorjiacosaHHe vamep,aa- 
OOB B3pHB0MarHHTHHi reiiepaTOpoB H BHpKaTopa, a TaKKe $opwjj- 
poBaHKe HeoöxoflHMoft $opMU ajieKTpjnecKoro BMnyjiBca ocymecTB- 
Jifljioob c noMom>x> BJiei<TpoB3puBHHX npepHBaTejieft TOKa, OOOCTPH- 
ttOJJ/iZ.  pa3pH£HHKa   K   6MKOCTH.   upeflJIOaeHH   MOflejBt   paÖOTH   B3pHB0~ 
MarHHTBHX reHepaaopoB H 8JISKTPOB3PHBHHX npepHBaTejieft, npoBe- 
fleno iHCjieHHoe MOflejnrpoBaHHe nepexoflaux npoueccoB B ejieKTpH- 
lecKoft nenn. B BKcnepBMeirrax K BHpKaTopy no^BefleHH jnmyjifcOH 
EanpflaeeEHfl flo 600 KB C KpyTH3H0ft nepeflHero ftpoHTa <*60 HC, 
npa BTOM aMiWHTy,na Toica B Tpzoflß flocTHrajia 16 KA. üHKOBSH 
MomnocTb BHBeAeHHoro B a*Moc$epy CB*I-H3Jiy<ieHiiH cociasHJia HO 
«ease 100 MBT, a MonpiocTi B ejietctpoHHOM nywe - 10 IBT. 

ABSTRACT 

The experiments have ftaen oarried out.to produce high power 
electron beam and miorowave radiation with high explosive 
oonverted. Thr triode with virtual oathode was used in 
experiments under consideration. In order to oonvert the 
oheraiual energy of high explosive into the eleotrioal one, 
two types of high voltage holioal magnetio .■ oumulative 
generators witn flux trapping Were designed: the cylindrical 
generators with simultaneous axial initiation .of high 
explosive and the small-sized oonioal generators • with 
gliding ontaot point. (These generates have been produoing 
the energy E ~10 kJ in the load. 3?o matoh the impedances of 
the viroator and a magnetio oumulative generator, and to 
shape' the neoessary eleotrioal impulse in the load oircüit, 
exploding wires, gas--filled gap and sharpening oapaoitor 
have been used. The eleotrio teohnio models of the magnetio 
oumulative generators and exploding wires have been 
proposed, and digital simulation of the transitional 
prooesses in the eleotrio oirouit has been oarried out. In 
«he experiments considered voltage impulses up to 600 kV and 
ourrentB/up to 16 kA have been supplied to the viroator, the 
voltage rise time being ~60 ns. A peak miorowave radiation 
power brought out has come nothing ISBS than 100 MW, with an 
electron beam power reached 10 OW. 
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I. B B a M e H K e 

CoHpeMeHHHa nporpscc B paapaöoras MOBMTHX HMnyjatamx 
MHepaTOTJOB KorepeHTHHX KWieöamfi- wntpoBojmoBoro »janaacma 
caeJM B08M0BBIM nojiyTOHHe E aaOopaTopraix ycaorawx HHTOBCBB- 

JHX ÜOTOKOB   CE'i-HBJIjrieHBa   raraBflTTHOro   ypOBHH  MOBHQCTefl  UPH 
xapaiwepHO« raspr-m KMnyjiBca B COTHH ascyjioft [1-31- 8ro 
orapHBaeT HHTepecHHe nepcneKTHBH HCflomsoBaimH TBKJK BOTOKOB 

AM  Hffllf .BJI6HE010   BOH^e:  3TBHS  H8   KOHÄeHCHpOBaHHUB  VaTepfflUM 
H wraoo4epByi> TUiaBMy, Wfl narpesa iMasMa B TojwoswopHia: 
ycTaHOBKax, mm nepefla^m sjieHTpoaneprnK aa KOOMOOB HO SOIUBD, 

B paflHOJlOKaUWI H OBflBH, flJiH fe'HKUHOHa.TIbHOrC BOSflPÖOT HS HS 
KJI9TKH   JKHBOrO   opraHH3M8   IT.   I.A.   Fon9HH.06   pGSieHH©   3THZ   38^81 
CBfl3aE0 c flajibHSffiniHM npoflBWKeHiieM no EKS.ne MOinaoca-efi VL SHOP- 
rafi H3JUR8HH5I, HO yxte ceKi; ■: 8T0 jirafliTnpyeTca BoawsHOCTMi 
OHCT9MH BAeKTponHTainra CP/I-renspaTopoB, B KOTSCTBB KOTOP^X 

OöUIHO HcnojitayiO'ica 6MKOCEHH8 HaKoraii'eJUi. tiBxmsmca. CJIOMHH- 

MH,   rpOM03flKHMH H ÄOporOCTOHEiW-H -WKSHepRHMH  COOpySGHKJlWi.   B 
MeraflKoyjiBHOK    flnaira30He   .sneprKR    peantHofi    aJibTepHaTfiBoS 
6MKQCTHHM    HaKOimTWMM    JffiJIHBTCH    B3p«B0MarHKTHH8    reffi'pflTDJiH 
(BMT) t4,51, Hcnoj!b3.vi«i»ie r^oneoKyB 8H9pram KoiwsHCHpoBaH- 

HHX BspaBiainx B0H9CTB (ICDB), KOTopue iMeioTHa 5-6 nopfyacoB 
dojieo BHCOKy» tJioTHOGTb sanaceEHofi öneprai. IIpw STOM, OSES- 

' Koe BOBHvmaeT pas He'fpHanajiwttix npodJiPM, BKSBSHHUX HauooT- 
B8TCTBE6M Macm-TaCa xapaKTepirax »Eeprnfi. flojio -v, TOM, ITC ■HI- 

mwiMfi ypoBBHö y^ejibHUX 3HeprciBH,3.öJieHEE npn fieToitaips KBD 
C00TB3TCTBy9'f  SHäpPHK  CBK3H BaJlSHTHHX  SJK3KTpOHOB H  COC73BJ5J!~ 
6T BeJfflCTHy nopaffta &JioKTpc>HBOj)BTar B TO Bpa?^a KSK SfMBKBiB- 
HO0 npsoÖpaaoßaHHe SH priw &jisKTpoimoro nyiKa B BüSKTpowar- 
HKTHoe HBjiyneHHe ooymeoTBJiHe'fca B peJiHTJffiHCTCKOM ÄKanasoHQ 

e<"mec
2<*0,5 MaB. 
B flaHHoß paßoTe .via sammta r wencaiBHoro KorapeHTHoro 

CB^-H3Jiy-:aTeji.a ucnojib30BaJiHot. B3p«B0MsrHRTHH9 rempaTopH, 
ÄefloTBHe1 KOTopux öCHOBano HS MarmtTHCtl KyMyjiausas npsr Bspas-^ 
HOM cssanm OOOJIOTOT C MammEM HOI-QKOM npoayK' IMH asTonaiiHE 
smvnnecKoro EB. 3TK yoTpolSctsa xapaK-repHsyiOTca sucoKoft iMdT- 
iiocTbB renepEpyeKofi oHeprm: «I08 flat/t?,  y^eJtBHoft MCiimooTfc» 

3 - 



13 3 
«10      BT/M    C  8$$eKTHBHOCTb» HCnOJIb30B8HIW XUMIKeCKO« 9H6p- 
rma KBB ÄO IC» C6.7]. 

WCTOHHHKOM KorepeHTHoro CB^-HBJiyqeHHfl Buopan OHJII>HOTOI- 

HHft peJlflTHBHCTCKHa PBHepaTOp - HHpKaTOp Ha 0CH0B6 TpHORB C 
BHpTyaJlbHUM    KaTOflOM    [I],    B    KOTOpOM    8H9prHfl . HHTOHCHBHOrO 
pejiflTHBHCTCKoro sjieKTpoHHoro nynca c K.II.fl. flo 30-40* npe- 
oöpaayeTc« B aHepra» aaeKTpoMaraaTHoro HOJIH npa OCUHJIMTOP- 

HOM flBHAemm BJISKTPOHOB B noTenifliiajitHofl HMe, oo3flaBaeMoft 
peajibHHM E BKpayajiBHHM KBTOflaMH. MexaHH3M0M- {opBipoBamw 
HHTBHCHBHoro BJieKTpoHHoro ny«a HBJifleTca BspHBHaa SMHCOHS 

[8], oöeoneiHBaiomafl Ha "xojioflBHX" KOToinax SHaiHTejiBHas («o 
10 A/car) ttHüTHocTH TOHa a Tpeoywaaa itosTOMy flna OBoefl 
poajuaauHH TOKOB nHTaHHa reaepa-i }pa B efl/aamp HJIB flecaTrat 
Kanoaimep. BaSHo, ITO npa stau B BapKa-rope yflaeTca ofcopMapo- 
B8Tfc   8JleKTpOHHH9   HOTOKH,    HHT6HCHBHOCTI.   KOTOpHX   3HaiHTe.ra.HO 
npeBocxoflHT npe;n8.m>HHH BaKyyMHHft TOK, <5e3 rpoMosflKOfl CHCTOMU 

co3ÄaHHH BHemnero $OKycHpyasioro MaraaTHoro nojia, a oöecne- 
vaib peKopflHö BHCKHe (ao 20 IB» t91) MQBPOCTB CB^-n&nyieHaa 
npa KpaflHett npooTOTe reaepapyiinero ycTpoflcfBa. Kpcwe'Toro.B 
BHpKaiopHHx CHCTeHai yflaeTOfl perywuposaTb lacioTy HanyroBHfl 
OT 0,5' mi & 30 ITU , (jopMHpoBaTb flHarpaMMy rinpaBjieHHOOTH 
aaJiyieHaa  B  TOJIBCHOM yrjie     «20°,   a  Taw» nonyqa'TB ÜB1.- 
HMnyjIfcOH MHKpOCOKJHÄHOft ÄJIHT©JQ,HO0Ta  HOI. 

BwecTe o TOM, gHsaqecKae ocoöeaHoöTH reHepauaa COT-' 
aanyqeBm B Tpaofle npefltaanai» »cTKae. tpeöoBaHHa CHCTeMe 
BJieKTponHTaHHfl, KOTopaa flojncHa oöecaeTHTB HMnyjaoH HanpaKe- 
HHfl   3Ö00  KB   C  pe3KHM «IO-7   C6K)  flpOHTOM  HapaCTauHH  H  BM- 
nyjftPH TOKa >ic KA.C stak uejit» öam paapaöoTaHH cnauaanbHue 
BacoKoBOJEbTHHe BspHBOMarHHTHHe reaepaTopu [ti,12J cnapaBbaoft 
RoHCTpiTKUKH c ÖC6HUM HBHumpOBaHHeM sapafla KBB a Manoraöa- 
pHTHHe reaepaTopa oo cxomamim KOHT8KTOM.0T -flpyrax BUT ax 
owmraseT cnocoGaocTi peasHSoBaTi, HMnynttai asapaxBaaa 
«100-200 KB HenocpeACTBfiHHo BB reaepaTopa npa ae&Mamou Ko- 
jnnecTBe KBB «I5O-G00 r aa cwot öaorporo («5*15 .MKC) HStie- 
HaHRfl öOBNUOH aaiajiBBo« HHmyKTBBHocTH reHepatopa. KoacTpyK— 
tp« reRepnTopa oöemre^HBaeT aa corjiaooBaaHoft aarpyBi") BJ»K- 

Tpm?»nKftn wmyjiT,c?M mieprtiQ»   «CO KJQS a MOTHHOOTB» «10 IBi. 



D nepBHi. 9KcnepMeHTas [111 no BspasHofl reH9parorä CBH- 
RvJiysreHHH pfiSl $opMKpoBaHHJ3 Bmv preuOKoro HMnyJitoa »360 KBE 

COrJieCOBäHHfl HMnaflaHUOB BMT H BHJKaTOpa HCnOJI^SOBaifflCB noEH- 
manip«- HMnyjftOHHa i-panc^opMSTop c KOBflB&peHTOM Tpaso&>pMa- 
UHH «4 H oöocTpfiKMtHft raaoHanojiHeHBHft paspHflHm?. SapsrncTpa- 

■>Bairaaa MOIüHOC b VSJIFIQWSI (»IO^BT) orpaBinHBanaoi ne^ocra- 
tamot cKopocTtK) HapacrafiH« sjieitTpiwecKoro HMnyjibca. ifopeMH- 
KffliHe aHOfl-Kaio^Horo npoMeatyTKa MOHHOä raiasMofc HaoTyna.no 
paHbiEs M^MeHTa ;. .eTrateHj" KprcpircecKjjx AJIH wonpoft reHepamm 
BJieKipOKEHX TOKOB. BB9flBBH8 BO ETOpVBlHyiO W\Jh OÖOCTpnBD9Q. 
9MKOOTH  «   1+30  Hffi nOSBOJUMO  BOBHCHTB  MOitpOOTb  aanyTOHMa  pa 

I06 BT npK fljrarejrbHocTH «TOO nc. 
Aaajras npoBe^eRBHX panee 3KcnepiwonTOB noKasaji, ITO äBH 

OOSJtaBHH H9 BHpK3T0p3  BJieKTpiPIOCKHX HMHy.HbOOB  Tp96y6HOtt KJV?- 
TH3HH HapacTamw, smmtyjiy H Äjra-TöJibHocTK PBOöXO,PMO HO- 

no.Tii.30BaTb 3JieKTpoB3pHBHoa npepHBETOJtb OBTI). B öTOM cnyqee 
oKasuBaeTca BO3MOKHHM paöova CB^-reHopa-ropa c HH3K«M ypoBSßM 
SHepraft B KHJ^KTHBHOM HaKonHTejiP (HecKOJtbKo KHJioflsoyjiaflt). 
Kpowe Toro, B cxeMe rnitesaw. crcyrcTByeT iwat. MosaaP s-na- 
M0HT,  KSK BHCOKOBOJIBTHHß TpaHOSopMaTOp. 

HacTOJünafl paöova nocBair^Ra Hccjie^oBaHju) PQJSHMOB reEdpa- 
ym CB^-HMnyjDbca, BHtfopy KOHKPBTHHX ycTpoflcTB vs. vsx napawox- 
POB  AIM  l.ipe,iyi0K9RH0ft H9MH  <593Tp3HC<5opMaTopH08   CXBMU  BHT8BM 

BHpKaTopa. 

II.0m?opHH9 sjjeEfpj^e.cRoS qenw n oiieima oe napevflTpofc. 

2,X.&n.eKTpireecKaji cxefta gsro?, 

ITpJüuo?m?a.nbH?.fl    cxews 3Jie?:Tpvr<T.e'jxot u>?nF,  npzRmrnmns 
flJlfl SMUiTKH BEpKSTOpS, ?TpWB0flSH8 \V\ pW?.2.1,1. 3/TBOt KT - 
HCTOTOKK   TOKfl   33nHTJOT      3fO   MOK0T   ß"TB       OKKOCTHOfl   J*CTO'<yTKK 
&BepirKBraKity:Myj?flTopHan PaTapoH IV-H snnw.Tcumitö BMPI, WOTTCUTT..- 

syrauifi nepBOHa'-iajibHyw PiiopTOW nocroffraKx MriruaTOB, ro-e:?o~ 
KepaMswK, (5»ppoKnpawvKV!, BMT2 o ''irapfr/BSTor*1 m^r^Tnovo 
rroTOKS npo,jpaBnaieH jyn BwpBlow! BO BTopirqnofi i.v?nr SMJ- 

•rpsreecKOTY) Hvny.nBC3 c an^mywi napsMRTpaw;., Fi.tr Tipei-vn".T"-I« 



^    " PHC . 2.1.1,    ÖJieKTpiPjeoKaa oxen» uettH 
juvs sanHTKH TpH0K6. 



tfoeiwj HEJWKiüEHö cBasaHHHMB oba^asrsjm: cmpoxm *£•"%*_ 

nepBBOToß nenn 3SIT3. BjieKTpoBspHBHca npepHBaTeja TOKB ^m 

_ L     ),    oöMo-öca L» E inwKTHEHKÄ HBKOnHTBja. 1^ oöpasyimr. 
BTOOT1D «Pin-     amMBHTH % H % WÄOW>m BUpKBTOp - H6- 
*JSZ «««w« mmr.***ä*i ■ «a - ««a«« BMT. 

' .Itj'- oöocTpaioimfl paspfWHMK, Coö - ooooTpjnauaa etnooTb o HH- 

. flyKTaaaoöTBS) LoßfHe noKaSaHa). ■... ■ w„,„™m 

noÄPHE sapwa KBB. KWB'BJ K % BaMHKamca , BHT2 na^aa* 
paßo-raTB. ÄBisaaraa JiaJteepa npiffioHKT x M3M9H6HHB ICWKTHBHOO- 

' Teil L, i,iL,E-o BBaaMDHwyimöHDOTO*. E0 BMpferaa nanu 
' r8Hepi>ye?ofl MMHi»ro«caa «u, a Ha HaKome^HOÄ «HWRWB- 

HOCTK noHBjmeTCfl HanpjffieHae. üapaweTpH SDH co^apa^cR MKH 

oöpasoM,  ITOöH Bsprn npoBc .oneK irpoacxaEM npa iiBRoncr» 
T0K3   BO   BTOpiKHOfi   UeiTH.   flgU   B3pHB9   9BH   GpOHOXOflOT   pe3«t 
noflöpoc HanpaseHHfl,  paspawünt H^ npotoae»«» a TOK nepe- 
KraraaöToa B TPHOä (BHpKaTop). "■».*' 

MaTeMa-mqecKoe MoaejmpoBaHne npoueoooB B ejiewrpHqeoKofl 
ueirn pacöMOTpuM a nocjiesynmß romax. B »Tofi NBH» oora»- 
BSMcfi fla oqeHKe napaM&spoB;; >dfi nenn c IBUUD BäacHeHM ■*&-: 

■ öoBaHHfi» npeÄbHBJweMHx K amsifrtoaKnt napaetpan. BqMuam- 

".' BaeMHH BMT.■■■■■.'.'■ ^j 
■ '   ■      TjiaBHBM KPHTBPH6M B£SÖ£> flBM9TCfl 1TV«BB KOÖtfiOCtt! CBH 

EsayieHHa Ha ypcstis"  I IB*. B mowsnpe Bp?,M OT^*CTB^9T 

XOpOBIBfl W>a&5a  0 oOpOTHÖH  CBHBMD,   KOtOpOfl  OIÖ(3IffiBÄ& <?H  3a- 
BHOBMocTfc napaweTpoB <ffi<MKMir»HM o* BJBRTpneoBoro tsmm,- 
ca B TPH0S9, noSTowiy ffrosM opHeHrapoBaTten na BttBnepiweOTM*-- 
EHS flBHHBe 'Hl, B COOTmcirma c ROtQpim Jplfl I FÖT GEW *pe- 
dym-oa HanpHsaHäe HS Tpflo^e «3004600 KB, TOI: »IQKA»    £POHT 

aapao-raHüfl   BMnyjitca   -tytfOO   KC   H   WWÄdM, .«aiyÄca 

■'.   laß,5+1 MKC. 
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Pnc.2.2.1, 3KBHEa»8HT«aa cxeMa nofliuaoMSHjifl 
OMHweoKofl warpysKH. 
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PHG.2.3.1, 9KS5fBa)iBHTHaff cxeiwa no,>TK.wieH HBÄ AK©®. 
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S.Z.   Ttepe»*HW»8iä   H^rasso!«©   aaacmreejss   ES   cjßwecK!?» 
Harpyaay 

Jtrta npoBesenafl OUSHOK pacoMorcpmi KOBWHino CTBäHR 

paÖOTH 0X6MH pHO.g.I.I. B 0B33H O T6M, WO npOUeOO MJ&KTpO- 
BDpHBa    HpOBOJIO'IGK    npOHCXOSHT    ÄOSTSTO^HO    rtUCTpO     («50*100 
HceK) no cpöBKeHH» co BpeMeaeM paöora KIT {^6+10 MKceK), B 
nepBOM npE-^öflMK8H0H paocMOTpHM yupomeHHy» cxeMy tta 
pac.2.2.1. nycTi. B Ha'iajabBH» MOMOHT t=0 B nooTOfranofi rawyK- 
•CHBHOOTH lg HaKotyieaa SHepraa fi^I^/S, rse ia- Ha^ajEbaat 
TOlt B =H8B0M KOHTypO H6IM. SieKrpononpoTHEJseHHO SEI! saiHEaa* 
ÖHOTpo pacra OT HaiaJEbHoi'O aHaieHHH Reo, cooraöTOTOpmero 
3Hau6HK» Ha^ajia ajueKTpasspHBä npoBOAEEKös. CoraacH.iv tI4l, 
Ha ctrajöDi ajieKTpoBapuia conpoTH&noHHe MOKSO annpoiccKMHpoBaii 
npocTHM paKOHOM B^BQQSPS  rflo BOjarnma napaMSTpa ß= 10 
C6K"1 BöBHCHT OT OKOpoCTH BWiafla 8H©praB. ntaKMKHM T3K*©,  MT6 
8 Ha^ajüHall MOMeat Kjmre K savancaeica, nöffunwafl HarpysRy, 
KOTOpy» AM npoCTOT^fiaMeHEM aKTHBHHM 0Onp0THBJfflHH8M Rg. 

B BTOM cjtyta8~ueiü> craHCUBaeTOh cHcrem«Tp^epoauHSijm - 
HHX ypaBH9HSta: .".;,. 

pefflöHHe KOT-pofts ■■I1»i10
,i—-—I « 
lV"Re"J 

Ilpa &1CM na n9rpy3He pa3BHBaeTC« HanpOTenK« 

MäKemiwibHöe 3Hei8Hne KOToporo 
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=
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flOciMraoTcr. B MOWOHT BpeMaaa : 

■ ?, ■■■■' t;\P*to :" -> --:'-'^- 
' '■•'t -» - -In —--    :■.'"■■■ ,;"- S.2.8 

«5-io_G, ae0*2,e CM, %"«) oM, nojinBM, <rao np& TOKO II0<*I5 

kt B Hai^)y3K9 MOOT) noj^WTB äanpHseKHö ^Dax^QO *® co 
Bpof.ieaeM soctmsHHa MEKcaMyMa tjjgj'-ioO BO. 

JUIP nanyieHaa MaKCHMMBHoro BBi^Ämfl B HärpyaKe Bas- 
HC9  afiaieHHö BMBeT BHÖQp BeJIHm-at HgRyWTHBHOÖTH HaKonHTSJIfl. 
Kau noKaauBaiw HMttm>:.9oa sKcnepsmteoTaaUHHO ä#EH8, rööapirar 
fitC onpesejmwroH s OCHOBHOM ero pnoöoöBOc*T» BHpäöa*mBe~fc 
sajaöiayD asapfE», nosTOMy safeatcapyeid Ha^aJÄHy» anejiirHB) s 
tHÄyHteaoM ESKoraiTOJiB H MaKcaMH3Bpy8M öHa^BHBB Ug^ OSHO- 
ftHTeÄbBO BSJ«rtlfflH HBÄyKTHBHOOtH Ig.      H&SHÖM 

ÄHH   XapaRTOpHHI  BH&WV&  BeJBS<niH  1^2   IPtlti,   UpH   8TOM 
Jpm mwytero»« B Barpyai« fletipjntteHnn ~50Ö KB ^craTom*? 
HQpsoHatajibBan sueprUH 1^300 #K. 

TaKHM oc5pa3o«, ucüwibsoBaHHe npooTHx aHBÄmraecKK ®op- 
Myj!    2.2.1-2.2.3    nosBttHneT    ouBHHTb    ocHqpwHö    napa?A9?_H 
»ÄOKipwjcKoro BMiiyjnioa B peaJffiHofl HarpyaK», uanoish^yn &vm~ 
BiBOHTHoe e8 owneoKoe conpoTHMeHua, a Ta»r.j BHöpaTt BSJE- 

•*nmy JiHfiyKTOBHoÄ sarpysKK H nopBOHa^aJttHttB (.artac aHeprau, 

2.3. napawcrNwaaa BBflyMHBBßro HaKOtnweJiH ua BaKsyaBS» OTOJü 

C sjieKfpcnejiEnatwoll TCTCKH apegiafl BajtyyMBHß mon npea- 
■ CTrtBnMf  ootJoft nep<?M8imoe  opnpoTPBHeH»©,   yMeHtmaamooca  co 
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Bp8M6H6M. 5a<o BOJK.T-   jnepaaß xapaKTepHcnma oiracHBaeToa 8a 
KOHOM Hafljibfl-JIeHrMKpa : 

Biscfa      ?0 - aa'iajibHufi nopeeanc aaoaa, 

&k - paccToaflie wesmy anofloM H K9TO^OM, 

yMOHtiflaamseofi co BpeMQEeM, 
Tm -   CKOpOCTb SBHgöHaH'^fpOH'fa QJiaSMU. 

Htijnraäe cym8CTBOHHoro Hejametooro saeMemca B WW sua- 
iKTejtt,Ho HaMGHflPT npoB6fleHHö.o B npajraymoM naparpa$6 OUBHKB, 

nosTOMy öujra Kpose^eHH pacioTH moiyjibcoB HanpflasHjw, reHepa- 
pyeMHX B ,gBo#e  npH ne^ eiuiswoHHH     Ha  nero   c  noMcmfeio 3BH ■ 
KHÄSTKlTIBHOrO HaKOHHieji«,  DO C   3M6,  npHB6Ä8HHOß HS pH0.2.3.I. 
8Ta ueitb oimcuBaer a ypaBHeHjwiMsu 

dt        dt 

dl1 

'iHCJiBHEoe HHTerpmx>BauKe asaft cHosei«! ypaBHeHHfi öaao 
npoBe^HO AM ß=3.8-I0r CöK"

1
. Ha pnc. 2.3.2. npMBe«9HH psc- 

^eraae $opMH HMnyjiBeÖB Hanpjiseima B mom AEH paajiiCTEux Be- 
Jffirara mu^KTHEHOcTefl aarpy3KK npst ßssKci^oBairnoß sejm-ome 
nepBOHa-qajibHo sannoeHEot aBspraa Eo=450 Jjs. BK#HQ Hajnrase 
ofmrnianBHOit BeJnwrasH HimyKTHBHOCTH. «?+3 Mi;fla, Kor.ua ^ocTHra- 
«)Tca MaKOKMajiBHHo HanpHKenüÄ. yMestinaiffle, mwyKraanocni Ea- 
rpy3KS npKBO^iiT K 3HaiHT8.iu,HOMy COKPBWPHW &mnajibnoo'm vm- 
U5Mjfeco,7T3 BecfcMa i'.0X3jiaTejiBEO.  Ha pKc.  2.3.3     npnBe;teHH 
KSKOKA'aJioSlHO   SKa^öHKfi  BanpHlSSHüffl   na   .liJäO^ii   B   SSHirCIÖIOOTII   OH 

«Ha; "iTfi, hvj<po, -no iipi? jfBe.rawdH.5fiu ausprägt orrrEMajiiMKe Bo.mi- 
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P0C. 2.3.3. PactieTHMe aaBHCKMOcTH 
iiaKCHKajitHoro HanpajceHHa 
D   flHOfle   OT  BeTIITOHHH   HHflyK- 
THBHOCTH HnrpyaEK npK paa~ 

1 - 460 fl«, 2 - 1,0 «fl*. 3 - 4.5 •#* 

-13 



tiSBH amiyi'.TÜEHOOTH  BHS^HfeJuHO .VMeHHöaffiTCH,     TOO     CBJI38HO     0 
jfKerabiB0HH6M aKEfsaJiöHTHoro corrpoTHSJiamia MOW* &afi «ooiwsse- 
BHH  MsrsBojibTKoro  ypoHHH  HanpsnB9HHÄ EaoöxoflHMa  eneprM  B 

KFOTKTHBHOM  HaK0J?HT8,!J.8   «5   Kjflfct,   8   flJIfi  poOJUKsai^HH  Hanp8K9HJIH 
«500 KB 5CCT8T0VH0 E0*I KjfcS,,  'ITO COOTBöTCTByaT TOKy IQ*Q0 K& 

S.4« OH«ERI?. a^iaSKTpoB Sffi. 

npoBe^B'SSf®!' B npet(H#yieM iraparps$e OUBHKK KO3BOJISTOT 

onpejiejffiTfc Vemem® sanaceHHo« B HEisyKTHSHOM HaKoraTej© 
SHeptTO H onraMaj&aHe sHaieHifl ero inyjyKTHBHDCTH. Dpa STOM 

npe^uojisra.iocb, ITO npopojicraai npepHBaTe.?in flocTHrara CTSIWK 

COÖ0TL .HHO  BSpHBa  B  MOM0HT  M8KCEMyM8  TORS   aatiHTKJI  OT  BMP.   B 
DTDK naparps^a CflOJiaeM cueEKE napaMBTpoB BBIT H BHHOHHM Tpe- 
COBöHT?.'? K KMttynicy BamjTOMHoi'o TOKa. l^s aroro Bocnoj&syeMCB 
trpRöjmxeHftoR MO^SJü.» aJieHTpoBspttea 113], B KOTop-ji sect 
npouepc   ^enures?  na   sse 'CTSäHH:   ora^an Harpsaa   K   CTa.n?»') 
C0ÖCTB6BH0 E3pHBa. 

CrajSBf; fianpaBB BKn!3v.ö9T narpera Tsepsoro MOT'ejuia, raas- 
Ä9B8e_® 'Jfnppö'B xs^poro us^&ms RO Ham?M?oft TO'/tfR aspHRa. 
yfleäbdoe CQfipGTtiB.r,eHJie «aTe.pHa.ua p=RS/l aa UTOA cTaaw» 
npe^cT8Bju,.9r?cü B BHR6 Tty como-famSM<M $ymzr#m. y^MHJofi 
EBaflRTniaR PH9PTOH ■TV=W'B1, rfB - HaiajtHsoa oe^emse nposo^-- 
Hr.ta, 1 - elTo Erosa. ItepaflercpH BTö8 saBHonNiocTK npnBaA8HK B 

Ba oThftm tespw&^npomTQMT- BapaBHoa BCKJCiBBHe noparpe- 
't-OTO Semite E ipe3KH8 pOCT COIXpOTHaneHHS, -KCTOpHft MOKHO r-TO- 
¥81% SHönoHem-H&fflbBHM BO BpdMSHH, 'JfHKpSMeHT HapscTaHnn 
ConpOTKBJieHMH iß 'S3BE0KT   OT   flHEMOTpa   npOBOJlOIKK   H   CKOpOCTK 
'HBöäS SHepnm: 

^8 

r#a   a - 'ÄHaMeiJp'npOBOJiowB, i|b - ^MOTHOCIIB trnica 3 BauajibHoft 
TO'U    cTaaiffl 'BSpHBa, Y0 '.a 'B1 - inapäMo-Tspa 'Mosern, mocxroffliHHe 
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pBOOMat-pHBaTi   KSK, HSKyB   npOflOJIfcHyS   "CKOpOOTl»  -BQJIBH   HQt'ßpli 
npOBOÄlWOOTH"    trpw    BJKHWpüBRpHTlO.    %0JT3ffiH8    BHS^SHKn    8T8X 
napaMQTpou   AM   Meamn   npoBO^OK,   B3put>MMHx   E   BOS^IS   : 
V =2.44-IQ3

.M/O, B^.4-1018 A?JA*3.   Ä«fl oueatH HeoöwypMoro 
Ko,mraors?Ba     npoBOJibnoK     anyr-ore     coörmwsHtts     "MBTerpa.no 

■bl2dt=s2h, 

Äeaoa'BKa" 

'S 

i'Aß 1=1 (t) - von 3BIT, tb- "MOMSE'f BspHsa", B= K— - oömee 

coienofi SBI1, h ■- "yflöJikHoe ^egotBKe". BQJIK'HBIö h eoiaßo saex- 

OK* Of IWOTÜOCTE TOKft .« H HHTepecyjCflpM Haß ,Mfßia3O?!0 MOSHÖ 

UpHsiHTB AJI.fl WeJFMX npOBOJIOK B TB33,   <J'fO 

h= (1,8 ± 0,I)>IOI?   Ä^o/M4. 

npa HcnoJibsoBaaaH STOS «opMyw! aa»öoJifcBM6 saTpyflFeOTS 
BTJ3HBSE)T onpOÄeJI8HH6  TOK8,  TÖK KSK OÖH<fflO K3B6C55ffii napaMSTpU 
ajiöKTpmecKoro HMnyjibca B oTcyTcware 3BIL KBK noitaaBBOBT 
WBVwßoa 8KcnepnweH0,ajitauo ÄSEtme, Hararaw 3BH sKB'öiie.ttbHO 

yweHbiaaeT aMamwyfly KöKCHMajtbHoro TOKS B . vpm 
IB,«(0,7+0,8)'IpKj. 3n9Ht«y »HTerpajia MOSHQ npoBCweri. no $opny- 
m - lclm

2tB. iyp k - MaosKTeja, 'aaBwoflDjaa OT &>PMH HMnyJ&ca 
TOKR: -OOJIH oßa öjcsraita K ^eTBöprat mpuow oraycoiyw, TO 

k=0s5, eojm 6JBSSKS K TpeyrwibHoa, TO fc-=Q,33. 
Jforn c pessjiöHHfl aeoöxojRHMofi äTOHH npoBaaoK MOSHO 

HonoJibsoBatb BöBRCHMOOTII, cBsaHBBMuyu npaöamoe HsnpfrateHtra 

9ETI co cKoponTtso »Bo^a BHepnm: 

V3 t   h 
—»~- « A aip 

1 l"S) 
i\no l-,njnroa npoBOJOK, Un~ npoöranoo tienpfmeHHe, 3b - OJKJT- 

HooTb TOKB B imajtKiofi w*n BspuBa, A H B - BwnzpireeciTi 
onpe^eaeHHüe   KouoTaHTU   A«(IÖ±2)'Kr   B/M '   ,   B2--:2,2-I0, 

■-15 



A Ar. BewnHH8 A SOBHCHT OT BOJIOTHBH noAKjaraaeMoS Harpysrai: 
POOTST   O   pOCTOM   68   COBpOTHBJieHHfl.   HaHÖO.TOe   H80np6fl9JieHHaa 

K8K BHflHO B3 BHpaSOHHH ftJIfl HHKpeMeHTa,  OH yMÖHHOaeTCfl 0 
yMeHHDQHHeM ttnoTHOcra TOKa HOT C yBearaeHiTOM BpoMera npoTe- 
KaHHH TOKa no npoBo^HHKaM. ta lonyvemsi aocTa-rorao dcummnc 
3Ha-jeHHö ß>lo7 c-1 Bp©Mi! npoTeKaraia TOKa p.e soJiKHO npeBHrnaib 
tb<IO MKC. iTOlH nOKS3aTb 8T0, npHM6M jpfl DpOOTOTH, 1TO 

V^m» Torfla k3b*b=h- BfJpasHM oTCBfla 3^ , noflCTaBBM B BHpa- 
i»E5ie flia HHRpeHeHTa H YMHOKHM ero lacTH na tb: 

Vb    .   f   B1**b 
PV —-exp 

hd 

IIpaBaa iaoTb SToro paBöHCTBa KBK fyHKqaa tb/d HMOQT MaKOH- 
MJFM, Korfla BapaseHHe s CKOöKBX parao -I. IIoBTOMy Jiesaa ^acTb 
Tone orparonoHa: 

P*b< 

nojrarna    1<--C>S5 it no,ncTBBHB npEBeaeHme Bume snaieEHH napa- 
MQTpoB, nri.m"?5T»>: ( 

ptb « J-O7 

Torna, öanpwep, «ra ß=2.I07 c-1, na^o KMeTb tb«G,5 MKO. Dpa 
3aflaHH0M BpeMGHH npOTBKaHHa TOKa  CyieC^yeT CIITHMBJIbHHä ^Ka- 
M9Tp TipOBOflHHKa,   AIM KOTOporO HHKpeMBHT MaKCHMöJT6H: 

B1ktb 

Vr        h 

3TBX       fopMyji flocTaTO^Ko  «na  oiraraoi HspaidöTpoB 
npepHBaTeJia. BCJIH TOK 1=30 KA flocrarasTOH sa.7 MKCöK, a $op~ 
Ma ero iwnyjn>ca öJiH3Ka K TpeyrojitHo«,  TO Heooxo^wto B33TI, 

N<*50 ET  npOBOJIOk ÄH8M9TP0M  d~0,05 MM H flEHHOft  l«<600+800 MM. 
. OueHHTb SHeprH», Heoöxo^yio jipia ajieKTpoB3HBa npoBo^ro- 

<T6 •- 



KOS,   MOSHO  HCXOßfl  HS   TOTO,   WO  öpH  OnOTMaJIBHOM  HX  £HaM9Tpe 
-39prHH, HOTpeöJifiewaa npn Bsp^Be, npHMepno paBiia 8Hepnai 
CBHSH Egg^O BsAu^tM]. B HameM npsiMepe nojmaa aHepnw, 
noTp9ÖJiH0Mas npapHBa'fOJieM, cocTa&JMe.T 35*3 K#S. 

2,5.  SpeöOBainui K BjiercrpHreecKias napansTpau,  BHpoSaTHBaeMHH 

BMT 

npira&.zie.uHHe B npesüfli-^x naparpa$ax OUQHKH COBBOJIJDDT 

cfopMyjmpoBaTi. TpeöoBaHHfl K ojraKTpsraecKBM napaMOTpaw, BHpa- 
öa'raBaeKHM BMT, äJIH oödcmwma Ha £Ho,ge no BHöpaimoft cxeiaa 
HSOdXOflKMHX   yCJIOBHS   flSH   röHOpaUHK   CB^   HSJWWEHfl   1K30C. -500 
KB, I3>10 KA, i;*<r00 HC, t~0,E;I MKCBK. &>ia STOTO BMT' äOJIKOH 

BHpaöSTHBaTb Ha HHflyKTHBHOß Harpy3K9 B EOCKOJIBKO MfficporoHpH 
BHeprHH) »I  K$X  33 Ep9MH  t  < -0 MKC6K.   IIpH EQMMV.QTWI B UOIIfe 
o 3BI1 BMT, nocJi9ÄiiHß flonaeH odeone^nraL flonojmHTej&HyB «Hep- 
jrmo ~3 KÄS ftflH 8JIQKTpOB3pHBa HpOBOÄHHKOB. PaspaöoTaBHHs Äim 
BTHX UeJieß KOHCTpyKIflDI BMT H ItpHHI'TIH HX fleftCTBHfl paCCMOTpÄ- 
pa B cjisflymutra. rjiasax. 

III. Moflsm paöoTU BMT o "nerexBBTon" täarHarHöro norcsa, 

B HaCTOHIHee BpSMfl $B?3HKa IlpOUepCOB MSrHHTHOft KyMyjismEH, 
KOTopaa .neaaii B OOHOB9 npHHmma fleßcTEira EMT,- pasBHTa flocra-- 
•roiiio xopomo. IIepBH0 paöoTH B BTOA oftnacwt OTHOCHTCH K naia- 
jiy  ßO-x rofloB   [6,73.   y»e  pa3paöoTaRo  öojiwnoe  KojaraecTBO 
KOHCTpyKlv,lfi   MT,   KOTOpHQ  B  OCHOBHOM  np9,HHa3Ha^eBH  ÄJIfl  rOH6- 
pauHH CBepxcHJftHKX MarHHTHux EOJieS (flo 2500 TJI) H pöamra'BUSöt 
paajawHHX ypoBHefi aHeprHH wieKTpspjecKoi'o iWtny.Hi.ca ( RO 100 
IMüc). QflHaKO B öoJiMiHHOTBe anyömKonmimx aKcnepnK9HtoB BMI1 

HcnojihSOBajmcb äJW sairaTKH M8J!OIBOTTCTHBBHX Harpy30K « ]>I00 
Hlte c xapaKTeptfflM BpeweHSM «100 MKC. üpa Taraot BßJitrmHax HH- 

ÄyKTHBHOcreft HarpysKH öHJI xopoarßß KösS$rot*eHT itpaoöpa- • 
aoBaHHfl oHsprKH, nocKOJ!t.Ky . S^KTHBHOOTI. nepaflaia öHeprHS 
KBB"B ajieKTpinocKyB   nponoponoHajitHa KOB$$mwem!y nepecTpot- 
KH  Üpm   {151.   IteTBpeO K  HCCMBR01Smm BQSMOSHOCTli  ppHMbttÖH».fl 
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Puc.3.1.1. Oxem BMT c "nopexBaTOM" iio'roKa. 
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BVT ÄJia sairaTKH H*)TpajTOHOHHHX KHooKOSftraoaaHoimx Hsrpysra? 
roHB'Wicrt jirast B nocjioRHoe BpoMa B OE.;3H o paspefloTKoft HOTOI- 

HKKcy nHTaHHH ÄHfl MOIIIBHX CBT4-K3Jty?.aTejiot [4,51, poj&coTpoHa 
[IG],    CHCT8M       B03ÖyÄ£9HJIfl    J1330pOB     CI7]    H   flPyrHX..    B    3THX 
DKonspjn.r,niax Henaiß>30B8JiHCb dHcipoxoflHHe WV c xapaKiapHSM 
BpoMi.meM paöoTH «10 MKO, oflHaito HX KiayimreuooT» Ou.m ne- 
dojjtüioJS «100 HTK), Tan HTO AHA corJiacoBannfr c nappy3Koff 
npiawramoa donojniiiTej&HHS SJIOMSHT - HMnyjtbCHHfl TpaHC$opMa- 
TCp.    AHEJIKS    KM9BÜ3IX03    JMTöpaTypHEX    SailHVX   HOKaSajI,    1TO    B 
HaoTonne^ speM« oTcyTCTBi JT BMP c TpeßyeMHMii äJIK BHCOKoiaraa- 
ÄanouHX HarpysoK napaM0TpaMH.9TO msBajio Heoöxo^wocTt   pa3- 
pa^OTKH  T3KHX BOT. 

BMP c nepexnaTOM ManntraoTO noi'CKa Bnepase npeflJiost a B 

118,193. B flajmofl rjiaBe pacc...0TpeHH npiamEna paöoTH BMT c 
nepesBSTOM noToiea H npHaofleau KOHOTpysoflni BMT, yflOBJisTBopino- 
n^ie TpeöoaaHKHM sainraic; BJZtpK, ropoB. B rJiaBo 6 onncaHH siccne- 
PHMOHT3JIBHM6 Hocji8flOBaHHH npoueccos reaepauHH 3JieKTpHi8t-.<oro 
HMnyjiboa B BHCoKOHMne^aHCHofl Harpy3Ke - BJipioTope. 

3.1. S^eKTpHieoKaH MCfleJit paöora BMT c nepexBBTOM noTOKS 

BMr o  "nepexBaTOM" MarmTHoro noTOKa   (puc.3.1.1)   co- 
CTOHT E3  COOCKO paCnOJ!03K6IfflKX BHOHIHerO  3aiIHT01H0rO  COJJQHOI^a 
Iij, BHyTpeEiiero coJienoiwa Lg H Me^oro ipuan^pniecKoro jiaft- 
iiepa L3 o sapaflOM KBB BiiyTpn. HaranbHHffl IIOTOK- B cojieHOH.ne L2 

cos^aoTCH npa 3anH'me OT KomoHcaTopHoft uaTapen C0-HJIK npy- 
roro BHr L_ Ha COJS9HOH£ Ij.  B MOMeHT aocrawjHKH M..,rtcnMyMä 
TOKa KHHl, Jap... 9103 aapfjfl KBB. npfWKTH flaTOHatUCT npCTC.MX E 
ÄBBN8 —H.we MO.UHHf .HSfiHGp, KOTopHfl. 3aMWK8eT BTOpIPHiy» U4:T<», 
"n'0J)eXR3TKBDfj"   MSrUKTHHfl   ITOTOK,    COH^nüt'VS   FH^fiFTW!   nO.;'!':T?.°J!- 
flow. B cjiyiao ocosoro wmm^ponmi^^nav ococv-wK-rim-m- 
pacmupaeTCfl OTHOCKTOXWIO iTpo«o,ni,Hr)ü den BMP v FR,IIO ij;yr;«;!;nor 

a npu HHiTuraipoRaHsw c Topua - B MSB iconyea. Koiopnfi na'iiv- 
nao'v nocJiopor-aTß.ibKo RbtmwTh BHTTCH ciii-ToajiH. l^. B p^ov^'iate 
MarH'rSTiiult IIOTOK rarraefi-iaTCfi B iiarpysFy T^,. Btn;;tio. y.ro ;a.'i;r- 
To.nfmooii'i» KfliyjJLCE1 B' L,7 onpe^oJinoTcri .rniün- ,nft!?D;«Koti paomi'.pn 
raw jnStiops, Tfao^'j onpo.gcuiCTi.- fw^K'^nwooTb irrpoi^vo*. PT-..'pn.w« 

19 - 



B Harpy3icy, paccMOTpaM nospoöiiee »jieuTpoTexHswecKyio MO#8JIB 

paöora BVI\ 
AM omicaHHfl paöoTU remepaTopa TpeöyeTca y#a<mHfi BUÖop 

SJieKTpOTeXHSFieCKOtt WUßm 11  KOppSKTHUß paC'IST   erO  KHflyKTHB» 
HOCTH H conpoTssaneHiia B SöEHCHMOCTE OT noJiOKeinifl jisfeiepa. 
Paöo'py      oöHiHoro   cmipajifaHoro   reEopaiopa   npeflCTaBJfflroT   c 
nOMOmtB     OflHOKOHTypHOS     aneiCTpHWtOll     CX0MH     3aM8IUeHHfl,      a 
HH^yKTKBHOcTb Lj, BH^HCJißioT, p83fleJiflJi resepaTop Ha N IlOCJießO- 
BaTöJiiEHX ceKtpüt C20). Kaaaaa ceKuaa COCTOHT HS HecKojiMOEt 
BHTKOB. Toraa ij, öy^et: 

NNW K      N 
V Z Li + S    S "i3 

+ 2    2 »ij 
i=n       i=n j=n i=n J=n 

3fl6Cb Lj-CaMGHJWKTHBHOCTH 3-* C6KUJDI CnHpa.lü r8E9paT0pa, 
Ml1- B3aKM0HHflyKTHBH0CTH l-Ö H 3-3 CSKL[HH COTpaHH (M^-|=0 A«« 
1-J).  «i|  -E3aHMOHHÄyKTHBHOCTH  I-Ö OeKIflM eEHpajIH H  j'-CeKTlJlH 
Me^Horc jiaftaepa, n=I AM nauantHoro MOMeHTa t=0. B Hamew 
cjryHae, .npH Ha^ra-ani BHeamero aanHTo^aioro cojteHonwa "%. B 

Scpaiy-ny an« V BoftayT 'yieHH caMOKtyarKiireHocTeft H BS8HMO- 

HHÄyKTHBHooTefi SToro ccuieHcugta. Ilpa STOM cJiöffireT yiHTHBaTb, 
HTO saniiTOHHMfi COJIOHOHä Ij ocTaöTCH ne-mm (He paspymaaTca 
npoAVKTasffl ÄßTQHauHü) äO KOHua paöoTa renepsTopa. 

OmroaKHH» ueioR    BUiKCJieinifl Lj. Ana nojiyioHsw saBncH-'' 
Hocyea    T0K3 K HanpsKOHH*! B HarpysKe OT BpeMsmi iieanoRHO 
pftamraoBavb na 3EM. Ana aHajra-nreecKHX OUO'HOK KOHOTOHX anaie- 
HHR EejOTKHH sjieKTpHTOOKHX HMayj&coB,  BHZsaBäeMtix. renepaTo- 
poM,   ^acöMOTpHM   ynpotneHHyio   MofleJü.   roHopsiTopa   c   BireitiHnM 

BOrjÖyXÄ6HHeM. 
•     npOÄCTBBHM   paCBIHpaiOipftCl!   MöflHHt   JlSftnep   KOK   COJlöHOHfl   C 

TiawKistesnltGR inyentTHBHocTHu I^* Torji,8 MsrHWTHHe noram, am- 
saöHH9 c wytyKTKBHocTHMH cojiaiKWB Ij, Lg H lg, sanumyTCH B 

BKJ59 

BäIC?) I| - anttMyTaJibiwft toK B 1-M coJieBOM^o, 

'...-'■■ ->0 - 



k. .- K0a#EHUH9HT IBOTKTHBHOfl 0BH8K  i-ro H  ]-TQ  OOJIOHCHfiOB. 
B C00TB8TCTBHH C SBKOHaMH Hap3T0®&a, AM ffiyHKUltit TOKOB 

L,(t) B TBKOä TpeXKOHTypaofl MOÄ9JIH C HHOTKTHBHMMH CBH3HMB 

HM69M 6HCT9My ypaBH6HHfi: 

t i1       a»,    ddv^) •    T .    ■■ 
V J *£" * ire + -TS- -+ V» = ° 
d$o dl* _  .  . 
TO    + W  +R?.I2=° 3'1-* 
dffl- 
TO   + ^ = ° 

Sflscfc R, onpeflejiwr noTopH Marmmmx IIOTOKOB B cooTBOTöTayu- 
mra KOHTypax, U,, - HarrpHSReHu» na KOHfleHoaiopax tips sawaKaHHH 
KJDO^a BK (eCJIH 3aMbEKaHK9 ItpoBOJlKTCfll B MOi^HT MaKCHMJMa T0K3 
Uo-0),   L_   -napaSKTHaH  HHflyKTHBHOCTB   UGTIH   3anETKE  HJJH  ocTa- 
Toinaa rasyKTHBiiocTB 3aroiTo^iHoro renepat'opa. Oojiaraew, ITO 

nepsHfl KOHTyp ooTaeTca safffiayna/, go oKoiMaHHS paöora EMT. B 
M0M8HT BpeMemi t=0 HanajitHHa ycjioBjm oitpeaejunDTCfl KHK 

II=IIT V"0' %"0' n°c-ne#Ke'3 .yo-"01"19 o8HaiaeT, *m> Manm-r- 
imft noTOi. HO nt'OHHitaoT BHyTpt Jiaiteepa npii saramte. 

AM TOCJiOHHoro pemsfma tfcxoflHofl CHCTews; ypaBBaEHt H9- 
OCXO^HMO Ba^aTliCfl 3aK0B0M HBM8H9HHH HIWKTHBHOO'iiel B Hi 
B3aKM0HHffirKTHB?I0CTefl.   K  8TOM.V   BOITpOCy   MH   BopHÖWCfl  noS'Sfe,   fi 

cHa'ia.na paccMotpira pss, ynponjffHRMx pemeHHfi. 

3.2. Hein, ßos noTepb 

Ecjm npoBBÖpeifc"noTepflMW noTOKa B KOHTypax Hj-0, 9 SM- 

KOCTb  Cia^apSH     KOHflPHC?lTOpCB     CTBTBTB     flOCTaTOTOO        öanwnoft 
c »   T^VLXt-  spoMfl   pnöom   rewepaTopa),   cHCTOMa   ypPBHSFHft 

3.I.-I jierKü'HHTörpwpyeTCfH • 

?1  - 



*i * Vi= *IP + V10 

V Wz = ®20 

«3= *30 

3.2,1 

&wch $io -Haiajitiffle MaraHTHHe noTOKH B BOHTypax. Ifoana npe- 
oöpaaoBflHHfl nojiytn»*: 

(k120~k130k230,^I,<Il20 X10 

K\3*L9/J'i 

3*A»2* 
^ÄO"*! 30k230> tL1« "»is > +V. 

ajTOKTpOTecKorö HMnyjtboa B KOHTyp^x B BaBHCHMocTO OT BpeMööa. 
,     AM feHepBTOpOB CO  CK0JB»3HD|HM KOHTffltTOM B KOHI» paÖOTU 

HMeew ojteflynmie npocrae BHpa*eBHH: ' 

*lk- 

11, <l~k?30) * i. J 
———- ^ 3.2.3 

*2k* {k120~k130^30 ^ to 3.2.4 
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fljffl   OHOIBM   0  UepeXBBTOM  nO'ÜOKB   BEÖKHOS   BKraeHH©   HM9SÜ 
KOB^npeHT im mm 'iianfflraaro «oTOKa A. B nocjiejmoM cugnae 

MarHHTHH© IIOTQK   ' 
®2K=V2fc 

npeBamaer i&raajn>HHft wamiTHHa IIQTOK 

BO BHenmeM cojieuonue B X, pas 

®2k     ^120^1SoWy;——- -»?•; 
^ = gy— = —rj-sr-;—/lieo/3ii 3*2'5 W10 0-lq30) 

TaraM oapaBOM, BOT o "roperaaroM* iiarramHirö HOTOKB 

SBJunoTca ycHJfflmnaME mm™, vio m»o* BMHOO BBBTOHO? npa 
' oo3AaHHH MHoroKacrr'yiHHi p^puBinw. yoTpottcT3.. 

.HaflABM Koa«®mH9HT yooaeHHa BHepnra £ weajiraoft CHOTSMS 

o "nepexBaTOM" co CKOJUSHIOHM KO«T8KTö«. B Haiajamit MOMeirr B 
neppuWHoli' ueim aanaceäa sHeprHfl        .    ■ 

Ejo^dKjgo2)^    ,       B   KOHG'IHHll   MOMBt»   B 

HarpysKe HM69M   E^i^ili^'a . lor^a 

E2k    <k120-k130kÖ30)'Z T^0 

3.3. BffiMHHa emtocTH a gem aammai aa napaueTp* B*nyabccm 

äjifi 0TJI3ÄKE -BMT o nepexaa-roM mnoKa Tennraecka yäodHö 
daitHTUBaib BHenraufi co.na>Hoan ot eMKOoiHoro HaKorarreJM, H äö 
öaKopavnraa--- ern nowte aanrnlm. Ilpa STOM BoaioJKae-r Bonpoc o 
npaBOMCiqHOOTH    IipWJOHGKHS    ,roJiy^.GHHHX    C&OpvyJI    HS    IWHKP9TBH8 
MiioroK'-.sKamwft'cHc^eMU. 'ftoua TO^O CTIQHOTI bpp ifwrona-; 
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•rejig, paccMOTpHM npocTefitoy» nomm, npajwiaaro naparpa$a c 
QMKOCTBB B U8IIH saimTKH. npeoöpaayji CHOTeMy 3.1.2, nony^HM 

1 0       <*i 2**13^3 >% 

3.3.1 

. (JS2O"lc130k230){k12-k13k23)l/^SÖvi 

(k120~k13o^3o)/V^o IiQ-(k12-k13kg.3)/l'1L2    *1 
h _ _ ^ ^ -^ 

Aim flaJitHefirrax OUSHOK nojiosuM, ITO HHOTRTHBHOOTB BHITT- 

.peHHero'oaseHOKÄa yöHsaeT jnmeftHo oo EpaMenoM Lg=i20(I-x>; 
x=t/*r, ,8 KoaflKftmaeHT CBASH 

KB!*iao/1_1 * 

Jlaftaep pasoöieM na flse IBCTH O KoalKBUHeHTaMH OBH3U : 

tor«a np tgo * % M* ypnmBWiw 3.3.1 nojtynaM 

•     J-j-j i^t2   +1,(8-^)1^ .u^i^ 3-3.3 
o . ■       ■ 

o «a'ftaftMWM ycJ!öM*M npw t*0: I^Iin » ^ s&~ Tio 
*    '      dt     at 

(k120_ki30k2jO) 

v~K?30' 

-- ?'i • 



2 
(ki2o_ki30*230* 

PemeHHe ypaBHaHaa   (3.3.3) 

I<=I 
1    10

B[To(ao)J1Uo)-Jo(Bo>Tf1(»o» 

3.3.4 

rÄe   s> 2^(1-g|f 
J, M Y, -%-HKUECH Beocejifl nepsoro H BToporo po^a, COOTB6TCT- 

Bemio,   l-ro no-psma. npH z, B0 « I noJiyiaeM ysa asBecraoe 
peffiÖHira  3.2.2.  B npOTHBHOM  CJiy^e  #W BOTHCJ16BHfl  Ij  H60ÖXO- 
AHMO ywrHBaTfc BPTJNiie eMKOora B nepßiwHOM tcoHType B coraa- 
CHH C (JOpMyJIOÄ 3.3.4. 

BaSCHO,  110 KOBe^HHa TOK B HarpyBKB, KSK BHflHO B3 BHpBt 
«eiöia 3.3.2, He 3aBECHT OT BSJunuHU TOKS IIK H B CHCieMe 6e3 
noTept Tara® onpejiejiaeTCfl ypaBHemieM 3.2.4, cymaKo CKopocTt 
HapacTamifl H Koiwperaaa «opMa HMnyjiioa B Harpy3Ke saHncira OT 

BejnraiHH BMKOCTH B UBHH 3ajsmai. Ha pao. 3.3.1. a 3.3.2. 
npHBefleHB pacie-THue Bejnranw TOKOB B nepBOM H so BTopoMKoB- 
-rypaz , oTHeceHHue K ax xapaKTepHUM sHaueHiiHM cpa et paBHH* 
I - a=I0~2, 2 ~ <x=I, 3 - o-lO, 4 - »=100. 

3.4. UOXßXb  BMT C OOABUU HBXqHHpOBaHHeM 

PaooMOTpro* paöoTy BMT c oceBMM HHHmoipoBaHH8M aapftaa 
KBB. B 8T0M oriyiae Jiaftaep paonurpfleTCfl OCOCHMMBTPIWHO, no3TO-> 
My ero MOKHO paecMaTpuaaTb KBK OOTOBHTKOBHB coJieHoau o TöRy- 
fflKM pöÄHyooM r3. B atoM cjijraae äJIH onpesejienHa napaMOTpoB 
BJieKTpM'iecKOT'o awnyjifeca MOKHO nojiMOBaTBCfl flopwyjiaMH 3.2.2. 
i! U~UQ. Ko!^D$RWHeHTM MWUH Äryx Ka-pyiBöK an»™ h.x K pawyea 
rt Mcwio mipo^OTTb no npHöjnweHHoft «opMyjie, nreÄOTöBJiawp« 
iwpnHo vmm paajnsteHHJi B pnfl fopwyji «3 t20l: 
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PMC.   8.3.1.   38BHCHMOCTB   TOKa   B   nopBH^HOM 
Komype OT BpeweHH B 6e3pa3Mep- 
HOM   BHfle 

1.5 r 

■■frrrrrrrrn 
0.8        1.0 

PHC:   3 3.2     3aHÖSHMGCT»>   TORR   BO   BTOpH'IHOU" 
'KOH'rype  oi.npeMeim A ffeapöimep- 

"- 26 -- '■'"' 
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k        „-D __ . ;  /hj/hj^ a,4.1 

SaaacaMocTH OKopooTH a paflHyoa jiaftaepa or BpeMem BO 

AaBBuM ottriwecKoIt CMMRH MOEio onHcaTb $opwyjjaMB 
Vj*. VQ [1- exp(-t/t0)i 

■.*3-.r3o\'V-.Vo- 
B paöoTe   1111  noKöaaHo,   ITO BcneflcTBue  CKHB-8fi®eOTa 

paflaycu pTOTraa»TCfl OT ax reOMBTpinecKHx pesMepoB. Twrajaay 

cKHH-wioH o=o -yxT   (XQ
-1

* ^ - Koa#mweHT fl^ysaa Maraa*-- 
Horö nojtt)   aaflo floöaBHTb K paflaycaM KaTyaieii 

B ypjioBaflX paöoTH till Hmnyaiiee corjiaoae o oKonopHMeBTaja- 
BHMH aaHHHMB noji^aeTOH npa c*2.6 a KoäföBuaeaTe nepeiTpoflKa 

Baaaoe 8Hai9HH6 äJW paöomi reHepa^opi c oceBtw eHauaapOB^- 
HH6M BMÖ6T  BBÖOp QTrmtSUbVOlX COOTHOtneSMB M9«fly HHOTKTHBHOC- 
waot HarpysK» a reHepaTopa. BCJIH sanaftH napaMSTpa HarpysicHi 
KSK 8T0 BM'eeT MecTO B BanraM cjty^ae, TO aaiajn>ayn BHäSTKIHIB- 

aöCTt reaepöTopa %Q,ai5o^I~K230^ nPa ero "iBKCHpoBaBHoa wo- 
M9TpHH xMieweT BHÖHpaTb B3 cjieayianftx eooöpaseHaft. BefflJSHBÖ 

- 2f -V,\ 



200.0 

.150.0 '■- 

Si 
.1 

s 
.100.0 

50.0 

0.0 

PRC, 3.4,1. HanpHscerote na Harpysice, OT- 
Hecemioe K HatiantHowy MarmiT- 
HOMJ? nOTOKy, B 3aBKCHMOCTH OT 
OTHomeiraa nHfsjKVKBKoeraü 

0.0 0.2 0.'.        0.6 
LN/L30 

0.8 

SPiie.  3,4.2. Bemimma nepe#anHoft rmeprmr 
H3 TtepnwTHoro KOHTypa BO irropmi- 
KRIM   B   auBHCHMOCTH   OT   OTHOUIeHHH 
ItHTXyKTHBIIOCTQfi 



TOKO Ij> B Harpy3Ke öy^GT' MsatoaMajaHa B TOM cnywe, Kor^a 
reuaparap BHpaöaTHBaeT Hanöojibraee Hanpa^me. »sttcramwuD, 

U      _ r ~ai _   « V~21c- AHaffiIS cooTHomeHCifi 3.2.2 H0Ka3H- 

BK TO Sä f^L/^o - *yHMBM '™0 oraou9HM x: 
L,/I«n- Hö' PH0.3.4.I ItpHBeÄBHK saBHcmiocTH f oiiBpa M5 
JL ipex CJi^aeB: I - c=0, 2 - o-I. 3 - c=2,5. Bejüroma ü2max 

saecfc onp0Ä9JiHJiac,B nyTew nHWieHEDro jp^parawmpraaHM co- 
o-THomeHM 3.2.20. BHSHO, IM B OTJBTO« OT papqewB. B paöofe 
[11], B renepsTopax o «nepexBa-roM" no-roKa EBT onTHMaiaaax 
ycJioBKß no HaapiraeHHE). HBOOXOAHMO BHöpaTib x > 0,3. OflHaKO, c 
■rcxaoi apema B®&OKTHBHOCTH nepo^m SHeprrai M3 nspBoro KOH- 

l'ypa BO BTopofl oKasKsaeicfl HeoöxoffmaM BHöHpaTfc x*0, IM 

iKHtaaaHD aa pHc. 3.4.2. npaBssaHHaa Ha pKcyrnte wmmoffo, 

HOCTB BMT. noKa3HBae-r Ha ipoasinafiHO Majma SKa^oma 
Koaffl&mHBHia nepeflrai eHeprsni «IQ« ;BM BMT c oceBHM BBBUBR- 

poaaHHeM H nepexsaTOM üOTOKS, ITO CBsraaao 0 ero MaJiUMH SHS- 

vBwm KOBflMBmronra rapearpoftKH. IIYTH noBtaüSHHü X »la ocö- 
Boro renepatopa oöcyxÄajmcb B paöoTe tlti. JSpyroS nyTB - 
acnonwoBaHTO rraepa*apoB co racoBbSsaipft TOTOOB KOHTSK-ra. OH» 

MoryT oöecne'.rrfc BHCOKSK? SHSTOHH« x, oflaaro BS onoeoflatf 
BH^epsßBaTb BHCOKHe HanpsaeHHfl ? 100 KB. 
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S,5. i'vRf.nb   pa6cra B.,',«1 oo üKo.iB>sraqHM KOffifssreoa 

PaccMCTpiTt? .KO^SJII. paöo'üH BMT c nepexsaTOM ITOTOKS H 

Cc'.-\'!h?fli'UiM KoirraKTOM npa npoiraBontHofl fopwe jjalteopa. 
I'STCCMM jiaftH'ap us ManeHwnie inucpypu it iipucBoim KM HHäGKCH 

o" 1.--3 M BH-ne. IIpeflpoÄOJKHM, ITO MsrHHTKue IIOTOKH BHyrpn Kaxi- 
i(aro uHjmivpa paima Hyjro, T.e. fc^O, a K08$$Hm5eHTO so. OB33H 

M9XHV coooli MOJEJ Kii^0, 1,3^3. Toi\na »na TOKöB B irapmraioa v. 
BTopirnoft nensuc Hojynnn/i .ypaEHeima 

1 d«.      d 

n;1!«^ tiiVi,fIiBr° o 

<®2   ,   T  ^2 
3.5.1 

3-f   + W *  ^ = ° 

*1-h"-£j33*1^2-ffifrtl^^ I2 3.5.2 

Ec-j-ra    noTepflM«   H070KS    B   trepBimoM    KOHType    MOJKHO 

IipÖHeÖp3<i£>,    a   5MK0CTB   CWJa<Pn   BOCTä'TOqHÖ   CojIMSiOft    ,    TOK   Ig 

^ +. I2R2 « 0 3.5.4 

- s^femiBitaa ifiiüVKfKBSOcfi, RByipöimoro co.no HOH.K3 - 
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IferaaJihHiM yanoBHöM npn t-0 öyse? 

Z2Cf  ^O'^^O^'I^O Il° 

PemoHHe ypaBHemui 3.5.4 

Zg-^O 

■i      tV^^^'^1.,1, 
1 + 

at |-expt-F(<!)] 

VA/    ^^ 
t RgCOdi: 

J?(t)= r 
6 <3*>e+V 

Ana sa^Eeanno: pawaTOB HBOöXOäBMO awaca KOHKP^HHV. 

33K0H0M H3M6H0HIM EHAVKTHBHOCTB. 

a) nnyriaa I^W1- Pt}  ? E2=oonst ! V kst/^ 

B BTOM CJijraaa ypaBiioraw 3.5.4 mrrerpHpyeTOii 

|d-1 
*20 

IW1* ] 
1 <Ö/1)      3.5.5 

"20 f^e+ *fc 
2   ^-eo      [T'2eofLHJ 

B KOHue paöora reHepaTopa B EHRVKTHHHOS HarpyaKa nspBO- 
HOTUIHHO sanooeimafl BHepnci yBe-mnHBaMoa B 

f.* tT- pas. 

k30        ^O 
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lai/l£eo 

ULLilll 
■M-W-t-ffi 

10 

PHC 3.5.1. KoaflaitHein1 nepeflatra DHeprHH 
B ttavpyasy, öTHeoeHHMÄ K e ro 
3«a^eHHK> B -nenn 6e3 noTept, B 
BaSBTCWMOCTH   OT   OTHOmeHHH   HHflJTC- 
¥1¥EttÖCTeft 
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- Koa^ifflffOHT yrauieima BEspnnt E UCBH des noTop*., a^V^eo* 

B awnecitoil HarpyaKo npn STOM BHäMHTCJ! aHepriu? %-f PJ2 dt, 

Tor;is KO3<WMUK3HT nepesaw BHepiw. B ararocKyB Harpysicy &.- 

fl8T paBCJ 

a0      f    fa]4"1       (a+1)(d-1)2 

j.   2d-1   U+-1J i J 
03*1/2 H 4*1 

tpj^O'Sai 4-/7(a+1) -a(a+1)[ln--^ 4  3] ], 4=1/2 

.q^^0-a[ a + 2- af 1  * 1*^- ) ]• d=1 

Ha PHC.3.5.1 npHBe^eHH S3BHCHMOCTH t^/%- nyHKTKp-, <Pj/%~ 
MSJiKHß nymcrap E ((pp+'i^)/«? - cmsomHüe KPKBHB B sawraiiMooTH 
oV napaueTPa a jwn <M),I; I; 10. no BTKM KJHBUM, sBan nspa- 
M8TpH reuepai'opa H nbiepK B qeira, Jierao ouefcKBawccH BOHMOK- 

HOCTH BMr no ycHJieHH» »Hepnm B HarpySF.e. 

IIojiyMeHHHMH aHajBmreecKHMH BHPSS9MHHMH flJia TOKS B Ba- 
rpy3K3   xopomo   annpoiccHMirpySTca  pesjiMsue   aKCnepaweHTajibBHe 
Ä0HHH9 (wM....G.2.) DJTTeM BOÄÖOpa COOTBSTCTByraierO SHa'JBflHH 
R. OJ5H9KO ÄpyrOl BBKHHft H3MQpHGM!Jft BapaSKTp - CKOpOCTI» -H3~- 
paCTaBHH  T0K8   -  B BTOft-MOfleJIH OTJKCKB8<5TCR  IMOK!. 

6)  IteTHKOHTVpHafi  MO.IFOJTb  BMF. 

tlpH TopuoBOM raiHtpwpoESMiTf sapsifls KBB .nnftiep np^ffiJraoT 
(SopMy.'ö^rsKyjo E KOJBI'WOKOS. IJpejü'OJiox^s, 'JTO nocne jrocrim ■ 
H55R BHyrpeHnefi oroipa^i .naSiwp SAFEST es Mec"">. Tor,ns J;B* - 
nep- Hoarvio psnOkri;'ifa ^pii 'iacT-H(cM.pKC.3«T.I). BOBBS^ -raGT^ 
(H^WKC 3) - TiOKOfaJiifhm Jinfitiop p^wycD rf), 2-fl -WOTL (rauioiw 
4}  - p^ciimiwKnTTRcs Konyc, v. 3~H (JBCTT;  (KR^KC CO   -  ."isflHfip, 



1.0 -_¥ <£_ _t3 

'i'ö'.ö"'"2ö'.ö"".4;ö'.ö' "4S.0'HSWmo 
TIME, mc9 . . 

PHC. 3,5.3. Ko&fyfbnmteuThi HH/gncTiiBHoß: CBaaH, 
pac^HTaHHBie no reoMerptra BMr Ha 
3KcnepmienTa /6/ Ta6nnc(M 6.3 

f flt:. 3.5.,I  Köa^MUöeHTM vmjiyvTvmioPt cnsum, 
pactiHtaHHMe tto reoMrrprnj BMP HB 
o*rctl#pMWPi?TA /IJ/ Tnrt'imu-'  fl.H 
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BaHm.'axBjKft MOOTO BnyTpQimefi cmip&JiH. PacoMOTpHM oömaß cjjy- 
iafl, Kor^a BuyTpeBHaa a BHeHmaa cnapajiH Tana» KomnecKK© c 
pajHycoM B Haiajle CKCAJKOHKA TJ it B Koime - r2 a c KoaJBaana- 
BHTOM  CBaSH Kx20j41'   ^  ol*eHKH  BOJUraffiH HHASTHTHBHOCTH KOBH- 
lecKHx cnupajjett öyaewi conaTb, ^TO inar HaMOTKH nocTOHHeH a 
BOCnOJIB3yGMCi1 CJI&ÄPJiEHM COOTHOID8HH9M: 

I, =   .K(r„_/1) 3.5.6 

vpe rcp='^ri+*i:j'ifr^/'-3, K " nonpaao^HHß MHOSOITöJIB t20], t^, 
r*~ HaEooju^ama a Hamenim,* paaaycH itonyca. B STORI npaöJiHBe- 
HKtl  MH  38M9HH9M KOHjneCKy»  CnHpaJft  H8  IJHJIHHIipH^eCKyB  0   8$- 
$eKTHBKUM pawcoM rCp. Tor#a jpa KOöfc^auieHTOB CBHSH MOHHO 

no.ib30BaTbCfl npHö.iffiE9HHoa iSopwyjjofi 3.4.1, r«e no^ v^ nofl- 
pasyMOBaioTCfl riop.  3TH     cooTHomeHHH  cnpaao&JiaBH .lyta öec- 
KOHBTHHX KOHyCOB,   OflHaKO MX MOHKO npHM9Hf!Tb C TQlBOCTfc» «10* 
&na peajibHHX KOHycoB, TITO öHJio npoBepeno aKcnspaMeHTaJibHo. 

Ecum no pesyjü>T3TaM onTinecKoft Chmm B3BeöTHa CKopoetffc 
fleTOHauHH KBB D a. cKopocn, pacnaipeHaa Jiaftnepa Ü, TO TpaeKTo- 
paa ÄBBseHBfl TO<UCH CKOJitseHHa jienco onpeaejmeTöfl öHajniTB^sö- 

X
TO

=
 WV(U/D-(r1-i'2)/l) , 

'iV r10" Ut/[b(rrrg) " 1) 

a BpeMfl paöoTü reHSpatopa        i = i/D - it% ~ t^/V *      ' 

TaKHM oßpasöM, B paMRax npajyiosteHnofl MOJWä fiato aBBeöT- 
ub reoMOTpaa CHCTOMH B JDööOH MOMOHT speMeHH, a onepßüäteMb- 
HO,     E3B9CTHU BCP K03$$ftUJ!eHTH CBHSH H saBHCHMÖCTi ffii#yHTKB- 
J*OCTB Lz OT BpeMeaa, Ha pac. 3.5.2. a 3.5.3. npKB9j9HH pad-. 
<i9THHe B9JmariH lt^   B SSBHCKMOCTB OT BpeMeflp. AJIT reoMöTpKjl 

öKcnspaMSHTOB JS3 tr.6.2 H J^II  n.6.3,   COOTBOTOTBGHHO.  B HS- 
■■iaj'bKHn MOMOKT 3Ha'?eima 1;^.. past® asMepeHmiM BHa^eiaraM, -fi. 



M0M6HT   t,   Jiafeäep  Ä0CTET89T   OBBpSJIH  1^,   \ OOOIBSTOTByST  MO~ 
Meiray mxaw ÄeTOEaipoHHofi BOJIHH H3 EMT E % - AOc^Hxaraao 
TcrotoS CKo.Ttbsteiaia KOHUS cirapa.ra Lg. 2/paEH9HH3 3.5.4 no3Boj!H- 
eT  WmCWXh  H3MeHBHH6   8J!6KTpH<5eCKHX  EapaMSTpOB   B  U9TIH  ITpH 

patfc-*   reHepe*pa.'   nKTmcoHTypfiaa  MO^QJIB   ropomo   oiracKBaar 
BKCB ^uMBHTaJIBBHO  fl3HfflJB   tip« HGlIOÄböOBaHHii  paayMHOfi  ^'ISCQHS 

ttOTepb noTona B reHopaTope.     ■ 

c) IfoTepti' HOTOKa B renepaTopa. 

B HacTOfiiiefi paöoTö no-repa HOTOKö B renopaTope ywruBa- 
mch B ■pem.sx m%B,m, npeflHoasHHOft B paöoTB  [211,  coraaCEo 

KOTopofi 
flI-2 

<p - -* at ••- 

Kos^soptoHT nponopigjoHajibHOGTH onpe^ejianca nyTew cpasHenHfl c 

8KcnspmtoHT8JibHHMH nammm. Toraa B ypaBHeHWS 3.5.4 

r,ne R^-kgr*-, a CKopscTb HSMeaeHHA JCW^K'nsnQCTH onp^MflOT- 
CH    IHCieHHHM    fi0®epeHHKpO33HtieM    COUTHOmeHHS!.3.5.6,-    Rj>CM- 
«ICTO  0M3iqecK0e   conpoTHBJiQHHe  tjemi,  ■Bturcraaj*   co-rpoTmroaiM 

B3pHBa«J9IXCfl UpOBOffllKKOB. 

3,6, Swsaiamm o aaßope ooTaMasbHoro E>R«?038 

VLsmmrma HHäJWTHBBOCTH 

Up* parsers BWr Ha •arvorKTKBHO-o'MKiecKy» 'H3rpysKy BOSHH-- 

KSKtr söswwntHue BanpsnöHaH, BOHMOKKOCTH roiwpaTops so MHO- 

i'-oM onj)esej!fi!OTca ero cnocomiocTb» Bi-wspwa.Ti. nanpaweiffio wesqiy 
eHTKSHH 'cmjipäJiK, a *ai«o MoK.ny jiaßnepoM H cmpa^m. ajicKTpK- 
•iecp.oro npoi*dfi B jKaaaEHJix M9CTar KOWO '»aöcJKöTib, flcaafi Ton- . 

Elf!   «SO.T*SI.tfiiO  BWTKÖB,   •iTO 'npHBOÄHT   K   VWmkv.hmWf   yriP.Tffi'?0!fflB 
nots.pt ■■'HO'.fb!««.   3K0iwpbffiTTW)  BORBS?.

1
'"!, • Tfo  ,n,na  TWO,   ^T^f5H 
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HarpySKe He äOJIKHO npsBumaTB s <*I0ö KB. O^öBHäHO, wo MHKCH- 

MBJIBHO  BOSMOJEfflr*.  TOK  MOKITO HOJiyiHTb,   OC590J19TOB  noCTOHHHOe  K 
MaKOHMaJibHo flonycTHMoo HanpsKeHiie  s B Harpy3ice  B  Teeernte 
Boefi paöora BOT1. Tor«a   ypaBH9HH0 3.5.4 sannmeTOfl B BOSS: 

I^ + I^^E -3.6.1    . 

ECJIH 3aÄ3E 3aKOH H3M6HeHHfl Ig^tt), TO Btropoe ypaBEe- 
HH9 cmpeflejiHST SBKOH H*M9H9HHH TOKa. Tor^a HB iiepioro ypan- 
HöHHfl Haxo^JM TpeoyeMUft »PKOH H3M&H6EHÄ ^(t)/^. An* Ha- 
X0KÄ6HHS    Ha^aJIbHOfl   HHflyKTKBHOOTH    rSHepaTOpa    BOÖHOJIb3y6MCÄ 
CJieflyraJwiH co^CpajtPHHflMH. DycTt öy^yi sasaHH Bpenjs paöora 
reHepaTopa n aHepraa B ntpBH'mo» ajeim %(j=%-(l-Ki3o >Iio /2* 
TorSa   MaKCHRiaJliHO   BOtJMOKEiß  HOTOK   ZgQ  0Pp8Ä6.)iaM  HS   yCBOBHfl 
nojioÄwejibHocTH np-iaofi <iac7n ypaBHeHHH (3.5.1) : Z^f.'i, a 
Ha'iajifcaafl raooripraBHOOTb TSHeparopa onpesesrafCfl cooTHoraöHsiöM 

*8cr <Ei:/kso)2/2Eio - • ■  . ' 

B KöneoTB© Epnw&pa Ha pHc. 3.6.1 npuBBfleHH !
KPHBH«) BHBofla 

HHÄyKTHBHOCTH 8 OflHOM H3 KOHH'I6CKHX :■?(HBpaTOpOB   fKpUBafl  I)  ft 
pacrtiTaHHcift no cooTHomeHHHM 3.6.1 (KpHBäa 2) -o fyHKimaft B3-- 
MeH8HHH conporatBJi^rotfl H^I^o6 ». annportcHMFj'yijqeß CTSäWO 

Farpeaa 3BTI . BB#HO, HTO HaiajibHy« «HOTKTKBHOCTB TeHspaTopa 
MOKHo öHJIO BMTI> sHaiHTOJibHO öojiMnyn, a HHAyKTWBHooTfc reös- 
paTopa B KOHue paCon» ;:!TSIQ roaeTt; öoJiee BHooKyr. 

C,U9.n9HHHB pap'töT MOKHO paCCMaTpHPOTl. K8K ejTyöO OU9BG1 • 
HHfi.   flJlH   KOppOKTHOrO   OJTpfMMJieHM   OnTJÜMaJIbHOfO U3M9HFHH!»   HH-- 
ÄyKTHBHOOTH BMP Heo<5x<.\W»MO ÖOJIP9 coRapirrnnroo Momm pao'isTf) 
FBlVKTHBHOCTefl   npOKyetrMlKHHX:  K8T.ym9K  H   JCT.  rr*Pl«»0i!t'l!7irrm?'ir? 
T9fl o nf>pcM.9fniJK mai'OM '•,nwpa.im. 



100.0 

I IT! I'M'I I 6.1 
TOIBjnos 

Pnc. Ö.B. i. PactieTHa« /2/ M »«cnepKiieHTant- 
Haa /l/ WUBHCHUPC»» tum<snemm tawyu- 

■■?-   THBHOCTH 
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ft. yawuaTOTOCitoa uoÄöJffiposaHae npoqaeooB' B MßKrpneow« 
.  qeiffl c   BUT., ■' 

4.1. aaBiB^necicaa oxen* BaHamasr■-.DBIIB. 

H3-3a TpyÄOBMKOCTH OEHTOB 0 BIT aKCIiepHMeHTaJttBHft DOfl- 
öop onraManBHHX BSJIBTOB «OTWSBHoqttt a nnpaMeipoa tipepHBa- 
<tesm CTaHOBHTca maa,''*pxm. noasoMy (ftua coaflaaa paoow»- , 
Baa mtemimecmR 'MDABJB. npoueccos. npoacxoaaiwa B aJieKTpH- 
TOC5K08 ueira ycMHOBKH. Modern. ofiacHBaeTca CBCTOMOH AH*- 

«epeffljnaJT&BHs ypaBHeHH» an* CXBMH sMBon, B KOTopy» B 
KaiecTBe aeJiEBe&aa 8JISM8HTOB BXOäHT OTT, 3Bn a BapicaTop. 

CXBMB 3»eieHHfl aJieKTpmecKoft uena, npuHHTaa xm pac- 
wa, öHJia «fSBBöÄeHa B rjiaBe II (pac.2.1.1). 3*8MBHT HT - 
OOTOIBBK «SMS SanHTKH; HOTKTHBHOOTH %, ^ H *3' ■" ' ^P82*" 
Baa, BTopspiHaa oöMoTKH a Jiatep; 1^ -■ aarpyaKa BUT, LQJ- 
HHByKTHBBOCSi, BHBHIBBfl  (nBpBOTHOfl)^enK. IfcepHBaTBJa, a BHpKa- 
Top (Trow) npeÄCTaBJiesH HeJmHeteaMH oonpoi!BBJieHHflMH H^, HÄ 

a BHSyKTHBHOCTHMH L^. 1^5 % a H3 - saMHKaTBJiB MT, K2 - 
ooooTpflttpja paspflÄHB», Cog - ooocTpanaaa eiBcocTB. 

HBTepecHaa ana patneTOB oTfiflaa npouecoa HaiEBaeToa o 
MoMBHTa xoctesr-^m MaKCHMyMa Toita BaraMMOT B napBHTOoft aena, 
ssor.ua offiffiKsiOTöa warn Kj a Kg-a Ha^aaaeT paöoüy BSD- 

mm oimcaHH Wofleaa a-leweHTOB uena, dowel« jpaBHeBHH a 
ÄBHO KpaTKoe önacaaäe nporpamjH pac^eta. 

t.2. B»j aoiittWiBtHHa resepstop 

BMT 8 aJffiKTpOTeoBoft CXAMG BäMefteäBa npescTJauieH B BBJB 

napaMeipmocKEt BB«yKOTBHo cBä3äBBta BdJtaHBflBHX coppeÄOiio- 
itBBBEx sJjeiföBTOB BBna. S noJBofi cacTSMe ypaBBasaa aenojtfeay- 
i»oa MOäBä» BIT 0 00BBHM aaB«B8poBaBB6M (caVnaparpaf 8.4.), 
ant oaTOBoarypBaa «rosaja flM iBtnBHÄparoßKax a BoawieoKat re- 
aepaTOpOB (CM. naparpafc 3.5. ). 
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4.3. Bspttavop 

C  BJIÖKTpOTeXHHIöOKOa  TOIKH BpeHHfi,   BEpKSTOp npeflCTaBJJH- 
6i- coßofl BauyyMHUö jpofl, BantT-aMnepHaarapaKTepMcranca KOTO- 

poi'o ona^üüaeTcfl 3'aKOHOM lafljtbfl-JIeHTHÄipa npn yMeHbmamiaMCfl 
paGCTOSHKB Maawy KBTOAOM H anoflDM H C ywroM npospaiHooTH 

rfle A0=2,3«IQ"6 A/B3/? - nocTOjnmafl, Ujj- HanpsiseHne Ha flau- 
te,  SK- njionjaflb Ka-TOfla,' djj- Äiana npoMes&iKa Kaioa-aHoa, 
Yjjjj- CKOpOOTi, ÄBHFeHHH $pOHT3 UnaSMÜ,- t-EpSMfl,   T-K03®n9iBH5 
npo3pa<Biocra aHo^a jpa aneicrpoHOB, VQ - HaiajitHufl nepBeaHC 
ÄHOfla- CKopoctv VJJJJ npHHEMaeTCfl nocTOJTHHot. üapaMeTpH PQ H 

VJJJ, onpeBeJWBTCfl H3 aKcnapiü^eHTa. 
* 

4.4. OÖWKepHnspifl paapjypHK 

Hawi HcnojiL30Bajiacb Moaejii oöoeTpaEßjero pa3parpHKa  B 

EHfle iioTO^HHfta üsirpnseimn   o aKcnQHeaußajiBmM enamour- 

ua = ^»«Pt-Vtaa,),. ....'.'.■ -4-4-1.'. 

r#a Oa- HanpaaeHHe Ha pasparoHise, üao- HanpwKeraie npoöoa 
pa3pjmHHKa, tjjßy- BpeMa KOMMyTaipm. 

BoJiee cjiosaafl peancTHBHaa uaj&nb    He acnoJifc30Baaaci>, 
T8K.K8K H6H3BÖCTHM 66 nap8M6TpH. KpOMÖ TOrO, pa3pa£HHK CpaB- 

wisxhno cjiäöo Bjmae'j! Ha aapaMeipH HMuy.ni.ca. • ^ 

4.5. 3j!6KTp0B3pyBH0fl npepHBaTOXb TOR». 

4.5.I.CTOecTByeT p3fl MCWJJieft 9BTI pa3H0» CIIOXBOöTH. HaH~ 
(30JIP9 coBopmfiHHHe M To"fflue B Hac^oame- BpeMf - aTo'warHWro-. 
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icue TpeöoBaHHfl K pacypcaM KOMUbimepoB H KBamBSHKauHH pac- 
C18T<QIK0B,   H HX npHMäHBHHB  B   BJI0KTpOTeXHEHeCKKX paOTOTai H6 
onpaBÄSHo. HMenTCH TaKsa EHsenepHne mßßM, npescTaBJiflKmae 
coöoa csojiee aim MeHee ysaiHHe annpoBCBMBiora BOBeÄeHHfl conpo- 
■niBJiemra Sffll. KOTOPHB nanyiMtt B peayjaiaw pemeHHa OöHKHO- 

Berafflx ÄK^epeinfliajibBTix ypaBHBHna. npH HX HonojnaoBMiiH K 

cwcwue ypaBH8E2ft sjieraromecKoa ueiui ÄOdaBMBTCH ypaBHöHaa 
Ma 3BII. Taictie MOASJIH He pcersa Bflpraarao oTpasawr ocoöeH- 
HocTH SKI,' HanpHMsp, OHH He ytoiTHBaioT oöparaoe zmxmm nos- 
WDXiDBMaB HarpysK« Ha eonpoOTaJBHHe 3BTI. O^aKO OHH BITOJIRB 

npHrofltni win npoBöÄeHHa omsMiraaUHOHHHX pactieTOB. 

4.6.2.   IteöHepHaH   Mosejib   SBII,   nprnuwaa   B   BacToanset 
paoo're. paspaöoTama B tlHHHR H B TOSHOHOM wßß onyömtKOBasa B 

[13].   B   BTOfl   M0I6JIH   paSMiafflTOfl   ÄB9   CTaflHH   aJI6KTpOT9CKOrO 
BspuBa: cTasHfi Harpeja H CTasaa COöCTBQHHO BspuBa. PaccseT- 
7108 yjiejaHoe conporasjieHHe npeACTaBJiae-rca B xnw npoHSBB.ne- 

HHfl ÄByi COMHOSHTeJieft: 
T=P'1], 4*5"1 

OÄHH H3 KOlOpHi - P=p(W)   -    "$yHKl?aa yÄeJn>HO« BBeÄ8HHOft 8H8P- 
mi w, a spyi'ofl - T] -, ycJioBHO roBopa, Tpe»«aMJ»T laoTb 
conpoTHBJieHHa, cBasaifliy» o pacmnpeffiroM miama B XO& BspH- 
B8.    BaBHCHMOOTb    p(W)    HM96T    KyCO<iHO    -    jmHOflHP)   .(JWMaHjm) 

$opMy: 
p(w)=p1+P1(w-w1), 1=1,2,3,4... 4.6.2 

rfle p, B v»i - sna^HHa p H W B TOTMX HSJUMB. pr yrjiOBue 
KoaSWemi Hamiona Ha paaimx yiacTKax. tosmaoKH toro I 
oooraeToraye* KOMH9THO» TewcepaType, who. 2 a 3 - Hanaw a 
KOHIW  TUIÖBJieHHH,   TOIKfl .4  B3ST8  K3K TlO^TOHO'IHIlfi HapaMOTp MO- 

jißm. '   '    ' 
BaBHCjMocTi OT SHepnra BToporo coMH05KHT9Jia saeTca ypaB- 

HeHHOMt ' 
T) = I       . npH W<3»5 'fCTBÄHfl Harpeßa) 

' <^^^npa w>'wB'  '■''.: '■■..'.'.-.4.B.3 
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ras r  - HOTB»HII» pajwyc npoBOÄBffita, w5 -.«row saqajia «fr-, 
tfffi B3PHB3, vor) - «yHKUßfl rffJU«* BHeprim. OnpeÄ9M8MM «8 
BKCne^HTa,   yoiomo  roBopfl,   «cKopocTb  pacampenHfl-   (osa 

HMSOT pa3M6pHOCTt CKOpOOTH). •"  ■  _J 
yciaaoaneHo, <no B äOBOJ&HO mapoKOM aaanaaaHe no CKO- 

poora Harpesa «KrcTO v(w) «wBOBHawa. Be «offio onncan, BH- 

pas»HE6Ki: 

V(w)= 

B 

npa  n0 < w < w6 A^w-Wg)" 
4.5.4 

lpaIjBai>HKUsB! p(w) a v(*J Dpo»*** sa pao.4.5.1.. 
80 16BH51 napaMOTpOB 0B8Ä8BH B 1B6JO0& 4.1. :   . ' 

npoHHTerpupoBaB 4.6.3 H noBCtaBaB B 4,6.1, MO«HO nwy- 
wrt jfflHoo BHpa«eBHe. nflaconpoTHBJieHHe 3BÖr v , 

1 ^ttW^' 4.6.8 

SKcn^oBiiHaJüHHft  «UWH o«Epa*aoT BHepwo» paaJieta  TOW"« 
B3p«Ba  H HeOÄHtttHaiHy») BSBMWOOTfc  OOnpOTHBJieHBH  OT B8©ÄÖH- 
HO» SHOPTHH npH paSHfflt BflOTHOCTHX *0K8. ^ .. ' =   .     . 

I^poMe HanHcahHHX sane ypasneHitfi ft «opsiyji« fiyroo 
-fa» Bauson. wUSepemmajitHoe ypp^aeims jyi« wmpiW! ,: 

4iB.e 

r& I - TOK BBÜ, S - ojiomaflJ, ce<i9HRfl Bcex npoEwtoK   (aatiafc,- 

..ilaa).:;' v' ■--' . ".v,.;:>.:;''; -^A::>t/;•';; 
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Wj        109Ä« M3      ~p^        lO^Ou*« '^ IÖ~I70M •«/!]* 

w1 0 *>l 1.7 Pl 1,88 

"2 5,0 *£ 11,1 ?2 5,11765 

»3 6,7 fP3 19,8 P3 
1,01626 

"4 *6vÖ *4 59.T4 P4 0 

f'O9 ftk M3 Ä^~ 

% 1*6,0 A1 0,894 - 10"18 

% '   46,0 ' *a 315,4 M c 

h 
V 

6,88  •  IO9 M 
804,6    M c 

raöjmna 4.2 

WHTSpBäJt 

_Hepr«flt w. 
at »t C 

IW,* M3 B w* S 
KB i*»1 8 iyt* M3 

KM  0 

48,0 
48?ISO 
120 

I.93I-I06 

2.467-I04 

T.767104 

6.264 
0,78 
0,6689 

i 

C40 
40 
0 

0,13 

(BMia).(SxM3)Pl      (KB MM1 S).(Ä« MT,!3)"PI    OJ. pp 

(c M)_p2 (MKO MM)~P2 

T33- e,9'l'0J 483,6 -0.71 -1,58 
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ypaBHPHJW 4.5.1 -4.5.5 omöiiBaiff UOJILKO pooT coirooras-.   '-. 
mm* SHI. Jfcm yiacraa naÄeHW« oanpoTim««™, ooycaowwimopo 
raauuea npoÄjKTOB rap*»,   y  Rao  none  m&m HM. JWa 
OIipej^BHfl   Ä^HH  rpOBOJXB   8EBI   S   HEflflS  HOWJK ^"O^TOH 
KpraopHft npofioH npowKTOE Bapa*» n BH-fflcjieiffie MX MeKTpiPieo- 

4.5.3. npoöHB^e HanDSsoHHH ww SOT us uexaa npoEOJJow 
B BOBWM npaBeflPHH B 1221. XapsKTep aaBHcmioowtt oioaHBaeT- 
CH P33HHM B P83EHX CTflOT P83JIBM nPOTKTOB,  T8K W MB»-- 
e« pasjimara ^MKOBpeMeHay*" z -ÄJurteJEHy»- MeKTjmeoKy» 
npoL>CTB. flamme, AMI MeKTp^CKOft nporaocm H*ee* »ow 
noflocSHe KHiM-ceKyHHBHi xapaK?ePHCT3K (B.-O.X.) npoBO.noK 
paoHoro awweTpa: »nfi nosoöaux yojioBB* cosnwaei B.-C.X. B 

KoopsHHaTax E/I. t/d, vfß \ - «»wpneoB« npow^, 
E_=U /l ü - iipcQiiBHoe aanpraoHHe. l-anuaa, tr-ßftmoTp npo- 
sSi'ttoSooBn* yraa»'- 6W.._W»BHW «Spas», can»*««* 
VSeJItHSa BBCÄeHHafl 8H9PTEÄ, ^„«, 

OßjiacTb KpaiKOBi-eMerao« npcnnocra BwariaeT nrac amp»»-- 
am a BDBMaHHOfl HHTspBaJi nprnepHo Ro Vfr-6 Mc/M. fcpoflcft npo- 
ECXOOTT   B'  nOBepXHOOTHOM   CJK»   npOWTKTOB   BSpKBB,    W>   flpOÖOH 
npOflyKVH  OCJ..BÄ3OT   3ffl»raoß  8J19KTp0IipOBCSK0CTbS,   npHB9ÄeHBna 

MSKTpmocacaj» npc^ooTL E/d' BoapnoraeT c pe*om™ w»p- 
TKfi a ÖHCTpO yfjHBSeT  CO Bp6NS9K9M: 

SnavHKB n*.,aMerpoB a,: *>t MBMOT or KrrepBMa oHomft   w. 
BOJIB°MP« piiaKTpwiacwofl-npo'JHOCT« B KpatKOBpsMeHaoa oö- 

j,acTO'jweeT oojn.no» pasöpoc, K GWff HBJO paccMTpraaw, 
KSK owwmnpormHyn. Ciporo rfflop-, 8 BWM SHTopBaj». BOOOO* 

HeTOM voEopMTt' o npoöoe H npoöHBK« EarrpHsaHHH, a M»> ro- 
BopHTb     o     BOSMctarara    iif^vymnom    ttpo«moB    sapm« 

""'^OÖJIBOTh  «ÄJBfTOJtHJOß"  »JBK-Tpnf'OROft npÖlBÖÖTH OXBäTHtJaO* 
BPOMPB. 0^t.Al - 16 MO'M w> t/d ^ loo MC/M, adrw ajnwTpa- 

.«18»KH<!   ItpOTOOCn,   BHMÄOT   Hu   bOTaTOOTOT    SRa^BBO,    COOfBOV-- 
■    cnByraoe "rtecKoro^fl" nayae TOKS. B BTCÜ oöMCPw_.wnwe.T«v 

'  ■■   -.'.':   .-'.-':    -A is .- :'--.'--"..r;. - 



HOCTfc naysu TOKB xoponio BOcnpon3BOflHMa o pasöpocoM 5*10%. 
PerpecoHOHHoe   ypasneHHe  jpa  BojM-ceKyiysHax  xapaK-repucraK 
HM68T. BH4: 

Aft 

E^/d = D w 1 (t/d) 2 4.5.8 

BEaieHHfl napaM8TpoB, sxo,jyimHx B $opMyjm 4.5.7 H 4.6.8, np*- 
BejiöHä B iacjnme 4.2. 

SHaTOHKH napSMBTpOB at H D npHBe^eHM He TOJIBKO B QM- 

SHuax CK, HO H B ejponmax, Honoj&30BaHHHX B nporpaMwe. 
^TO KaCBBTC« HBTepBajia  BP8M9H  t/<2=6+I5 MO/M,   TO  B  8T0M 

KHTepsajie npoöoft He Haö\raosaJica: OH npoHcioOTT pantae num. 
tto3«e. B uonßm npmsvra, ITO B BTOM HHTapBajie sJioKTpsreocKa« 
öpotHÖCTfc iwm ortKCHBaaTCH jrpaBHeHneM 4.5.8. 

8a Ha^ano OTC^OTB BpeMeHH B MO.H8.JIH npHHHT MOMQHT, KOTOS 

iißMMoe conpoTHBJieHHe   pM.lCT6 OM>M. 

4.6.  CÜCT9HB ypBBHeHHS WteKTpOTßÖKöS qeön 

tpaBHOHHS UBim,  C00TaB<teHHH9 HO 0X9M0 pHC.S.I.I M9T0S0M 
ftoatypHBtjt -roKOB, meni m$: 

at - -hh 

di, ■ 

■cR    "  ( V RBHT3 f RfT2  >' %1 4-6.1 

d1/ 
ai -• - ( o2 * üB + üD )/ Lp 

du 
ai - - < *2 - h -h v °oi 'OB 

B^ecb «cnojn>3y»Tca  pooaHaierara,   npuMeKoHHijo   B   npeflM^ymHx' 
naparpa$ax. Hatmcaimaa cHci-ewa  SOHCHHUOTCH ypaEneynwf.tH JOJIH 

SBtl,    pSCCMOTpteHHHMH   8   11.4.5.   HOTOKH   flj£  -CBR3aTW "c• COOTOOT- 
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CByHDpra TOKara B KOHTypax ypaBHemiflMH: , 

HaM8JibHH8 ycJiOBHfl 3afla»TCfl Ana MoweHTa t=0, Korjaa saMH- 
Ka»TCfl Kram Sj H S3 H AJifl MonieHTa' t-\ npoöofl paspjyjHHKa 
s2. npH t-o - I3=I4=O; D2=O; a>£=®£0 

»,n-   (1. 10" ^1efoT "po .♦ V' 1io:*2o- k8ol/vJo *io 
ÄJifl'MOMOHTn t-tb: ^(tj-Oi-^d^+O)   -   ycjtoBKe lpipepuOTOc- 
TH fl>{      H    l4(tb)=0. 

1.7. nporpauua pacieTa pexauoB »jieiwpH'jecKoa nent 

4.7.1. Metros H nporpaMMa HHTerpupoBaHHa jpaKDepeHUHajifc- 
HHX ypaBHeHHfi.  Mil HCnOJH.30B8JM OHM H3  paPTpOCTpaHeHHHX te- 
TO^OB - MPTOfl PyHre-HyTTa 4-ro nopfyma c SBTOMaTinecKHM BH- 

6opoM mara no aaaamioK TOMHOCTH. nporpaMMa, peararayiomaä 9T0T 
M6TOÄ, B3HTB H3 1231 UOR  HM6H9M DE13R. ORB BXOÄKT. B 6HÖJIHO- 
TeKy nporpaMM HHBU MIV. 

4.7.2. UporpaMMa pacieTa ypaBHQHjffi ueint nos jweneM 
TOHOS pa3paöoTana HaMH Ha flsmce «opipaH-77 jyw nepcoHaiaBHx 
KOMHfcioTepoB rana IBM PC . (tea co^epiaiT nporpaMMy it pjw noa~ 
nporpaMM. Ito^nporpaMMH BunoJiHflBT cjiejiyBBiHe StyHKiflm: 

TOKOS -BBofl EoxoflHHX flaHHUx, BUBofl na «ancKe-ry pesyj&'ia- 
TOB paCieiOB B BHÄ8 38BHCHMOCTeÖ p83JBriHHX BejUFtHH OT BpeMs- 
HH. '..'"■ 

PROCESS-   noüroT8BJiHBaeT Ha^a^BHao ycjioBH« AIM ypasHe- 
HHft,   BH3HBB6T  nporpaMMy  KHTOrpHpOBaHHfl  DE13R,   BtWHOJUteT  M- 
Kymae Pita'teM.i TOKOB, HanpHKeHHfl, MomHoara, aHepran; KOHrpö- 
jtupyeT '.iipoöoft oc5ocTpHBci9ro paapjymMKa a onpeicfloJifleT MOMeHT 
TtpoGoa   MeTo/joM   KBOäPOTMTOO»   «BTepnoJimflffl;   BHSttsaoT   nOft- 
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.nporpaw onpsjirejreuKa trpoöEBHoro HanpnKöHHfl 3BII; BK*E>IC- 

jweT M37sCi»;pai H'aflpasaHHS H TOKOB;  BivmcjimT amibjamarh 

DEI3H -iSHTofpHpyei oECTevy yp-iBHeimt . 
PR.4VI, 'PRAV2 -Etracnfrar anaieitiia npsBHX raoTeft CKCTBMS 

VpnBHemitt. 
ROV - BtraicjiF.aT iJysKHina p(u», vW, r(t\,t) 
BREAK - 'ßH«SBCjmöT rrpo^KBöoo HanpflKöHHS OBII. 
DD10DE -"Bh-'racjiaef Hanpflsomie Ha mow. 
CCtÄ1 -- 'JäKiHöJweT Ko&^äiuHem CEHSK. 

SCWJI
1
 - BcnoMoraTeJüHaa noflnporpsMMa KBaspararaoß 

KHTepnöääips. 
'teAXT -BcücMoraTejitHaa aoanporpaMMa BHIBCJI9HHH TO^KH 

MaKCHMyMa. 
bxosnaa ER$opMauHH nporprwa - STO BCO &e,niraiHH, BXOJGH- 

H3»9 B Majas JO& (35 ?qjniiKH). iteHa BXOEHHX r BHXCWBHX Bessern 
onpesBJieis TB ^aftjra KOMMeETapEeB c HMeneM COMMENT.TET. B 
uporpBKKa 'äcnoJEbSöBaHa cHCTeMa eflEHsm:  MKC,  KA,   0 i,  MKIH, 

MM."   • 
:fipo3?p8MMa BiwaeT no savanna noja>rjoBaTejia Bnai&mn cjje- 

apttifx. TT6K3WX Bejurora; T- -BJäMH; IWIRE- TOK 3B\1, IBIOD - 
TOK "njiofla, TJDW - HanpaaeHHe Ha «najuraejie 3B1J, UBVD 

-Haöpjaseaas Ha aejiKTeJie HEKW*.      , - 
'Kpotoe 'Torci, BHflaifiTCH BHaTeHaa-fiffiferpsJö.HTix B8JBTCHH E 

ifEpasiTöpHHX. TcraeK: 
IWftAX, IfflKK -MavecHMyMH TöKOB 3BTI H ,srßo;nar 

ÜDK - MaKCJä&yM'HanpHKeHHH na ÄejEwejio snctfta, 
TPR - BpSMS HapacTBHHfl no 0,1-0,9 mnmtym Hanpaasiraa 

H9 ■jemiTeJi3. » 
•pOWMAI - 'MaKOHMajiBHSK womHocTB na Hsrpysrce 5 

•ERTsHGT  -aHep:?Hat :BE£©.!ieHHaK  B  äHOAC   sa  Bpew.H,   KorjiP 
■ BaTijwsaKHe äs ''F.eir-npaBOGT.ojcsT ypoBOHt, ULTft EL. 

:Bxo;xaan K Bincojuiss «EäGpMSTBJfl'BSMemainTOS COOTB8TCTP9HHO 

rs^atUiaK'IKFUS^DAT'R HESULT.BAT, 
• "   ißjEgerofrnise Bpsf-'.n paapaöaTHaaeTOJ? .■Eporpa.KMa rps'ftmcno- 

'rt?- BHBO-S3 .«jT^praiasa. 
HacTOfSJBS 'Bpo:,'psMM9 tpaCcTaeT -TOJIBHO ITPE ■HwyjjoH'u.  (  1* 

'J3 - 



He   rTHffiKOM MBJIHX)   BHaTOHMX I _,   H09T0W  Ä8»9   6CJIH ÖH3  H9- 
Bli 

H3B8CTHa,   89  BC9, paBHO HyXHO QBJSßBBth. 
BxDflHyn HH$opMaqffio MOKHO saaaBa-n, KaK np9flBapHT0J&HO B 

(Sato BXOflHHx ÄaHHHX, T8K a B aster TOBOM pasMMe o KJiasaaTypH. 

47 3 Hapjuor c omtcaimoa BHme pa3paöaraBaeTCfl nporpaM- 
M8 npOTpaMMa Gimmaaamra TOMOS OPT, npeflaasHa^HHan jw 
pac^Ta onTHMajftBHi nspaMeTpoB Monmocra Ha aarpysKe, möo 
MaKOHMyM BB9Ä6HH0H 8H8prHH. KOHeiHO,  BCTHHBHM KpHTepaeM 
onraMaj&HOCTH ROJIXBU anysan. uwcmBJtbwR. BHXOä Hsjiyqeaiw, 
HO y Hao H6T noKa Modern, cBflSHBannett aanyieuae c EapaHeTpa- 

m HMnyjaca. 
OcHOBcfi nporpaMMH cnysHT nporpaMMa MHHHMHBBUHH «ByHtaflffi 

Ha orpaHiwecHHOM MHOBGCTBO MOTOSPM CKOJiMHuero jonycKa, B3H- 
laa aa t24l c HMeneM PLEH. nporpaMMa-, BimcJiHraiaft sHaieKW 
UBJieBöfl «yHKmra, ooTae-rca tofi «a -PROCESS a OTHOOflnjaecH K 

V, OmscaHHe »KcnepHBiBHTaabHoro cfeajia 

a:{raepnMe"Tiajn»mai CTOHä, Ha KOTOpo« npoBowuiaci, BKcne- 
pBMßHTH,   paasepHyT  aa  öase   BÄeKTpcflHEaimraeoKofi  ycTöHOHSH 
mm ML COOP.   CK  COCmHW H3 B3pHBH0B MeTaJUBWeCKO« KSMepH, 
B KOTopoa npdfeoflHJicH ncypm HIT; MraKOBOJibTHOfl öaiapea ROH- 

«eacaropoB; HaKOHHTej&Höa IIB^TBBHOCTH, e*eKTpoBBpHBHoro 
^npepHBa- ma Tease, >a6acrpsaw>ro paspsuamta a ooocTpjanjefi ett- 
•KocTH, KOHOTpyKTHBHOipa3Mea|öHHHi B OABOM OaoKe; BapaaTopa» 
BK^annsro-B ceo« !BaKyyMHHft jpioA o npoHwant BBOJiflTopdM H 

-cHCTeMda BBÄyytradffl oTKa^nai; renepaTopa BMnyjQ>oaax HanpjooBKft 
Ha '500 tib. OxetramnecKn ycTöHOBKB aaoöpaaeHa aa pad.B.I. 

' *B.TiJI< 'BapHBHafl'KaMepa. 
'   0OHOBHÖB HaTaHBB BSpHBHOft KBMepH  UBflfleTCfl  0TB.1tBB6ft  ÖO- 

cyn .UHaMerpoM   avM^nmo»   5M« TOJBUHHOU OTöHKH   30 MM. 0 
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oflHon öoKa cocyji 3aKpuT CTajttHoft Kpanmoft, KOTopaa cpWHwa 
6TCH K H6My c rioMomtn   60 OOJITOB H raeit   M40. B KpHnnce pao- 
nojiaraBTCH oTBepcraa jw sxom B KaMepy, a^ewrpireecKHX BBO- 

äOB H ttnjDOMHHaTOpoB. BxoflHoe oTBe"CTH9 mwßTpau   0,7 M sa- 
KpHBaeTCH MBTajumecKHMH ÄBepnMH. BHyrpenHfia flßepb COCTOHT 

B3 flByX MaCCHBHHI HOJIOBHH H Iip9flpa3Hai8H8 flJIfl 0TC61KH npflMO- 
ro B03fleaOTBH3 yflapHHI BOJIH H8 BHeillH»» flBOpi»,  KOtopafl MOTHO 
npHKEM36TCH K KpmnKe c noMoiQb» mecm öMTOB   M20. Ifcaiunrae- 
BTO   CHCT9MH  HpOflyBKH  npOÄyKTOB  B3pHB8  OCymeCTBJIfleTCa  iep93 
cneuHajsBHHft KJianaH, pacnojioKBHHHfl BO fjiaime cocy^a o flpyroro 
öoica. Aim npeflOTBpameHHfl npoöHBaHHa KSMOPH ocKOJKarai B3paBo- 
MarHHTHHi reHepaTopoB BHyTpeHHaa noBepiHocTi. cocy^a CHaöxeHa 
3aM6HaeM0Ö npOTHBL.JCKOJI01HOft 3amHToH,  coCToameft H3 Tp9X CJIO- 
eB jmcTOB cTaitb-ajiKMHHHft-cTajn. Tojnmmoft no 10 MM. BHopraa 
01 HH3KOBOJ1BTHO« öaTapeH KOHfleHC9TOpoB nepeflaeTca BHyrpt 
KaMspu c noMonpbB KoaKCHajtbHoro MaaoHEwyKTEBHoro BJieKTpOBBO- 
ja» BHflepsHBaMDiero TOKH RO 500 KA Dpa HanpaKeHHH RO 15 KB. 

flaa ygjoocTBa noffunraHaa BMT K öaTapee BrayTpH KaMepH aneeToa 
MOHTaxHuÄ CTOJiHK. BHBOä BJieKTpiraecKHX HMnyj&coB ocyflpcrana- 
eTca qepe3 cooTBOTCTBynnuft fcnaHeu. leraptMa KaöejiaMH rana 
HBtt, pa3pyma»mHMHca B ^.JSäOM BöPHBHOM aKcnepuMeHTe. B3pHBHaa 
KaMepa yCTaHOBJIGHa B ropHSOHTaJIbHOM naHpSSHHH Ha CneUHajffiHOfi 
noscTSEKe. aMop'i'H3HpoBaHHoft aBTOMoOjuaniBBi rnnkaMH, H aarJiyö- 
jrena Ha 0,B M OTHOCHT8JH.HO nojia. Oöman sec KOHCTpyKum OKO- 

JK> 25 TOBH. npi HcnöTaHHaz KaMöpH earn npoH3BefleHH noflpHBH 
3apJW0B A-IX-I B60OM so 6 KP. Dp« nooTostHHoftpaooTe KaMepa 
npejHa3Hr-3Ha AM BKcnepimeHTOB o sapjv,aMH RO 2 KP ipoTHJio- 

Boro BKBHBaneHTa.        • 

6.1.2. HH3KOBOÄ.THaa öa-rapea KoHfleHcaTopoB. 
BaTapea COCTOHT HS 420 KOHfleHcaTopoB K-4I-H7 na SKB-IOO 

MK$,   pa3ÖHTHX Ha  3  08KHHH.   OHH HRmraeHH HOCJISflOBaTöÄBHO  HO 
ÄB6 BTyKe, iTo no3BOJ!H6T aanacaTi» aHeprm) <*0,5 UM npn 
HanpaKeHHH RO 10 KB. Ana separat öaTapee npjjMenaeTca HOBH- 

rn&tswR TpaHcfopMaTop TM- 25/10, BanHTKa KOTopöro ocymecTE^ 
jiaeTcft OT cTaHflapTHoft Tpex$a3Hofi cera Ha 220 B lepea pepyjuf- 
pyioinrie .naTapu. WcnojiB30BaHHe BHnpaMaTeJia Ha jHOflax KJt?03 n 



■aapJWHHX conpoTHBJieHHfi Ha peaHCTopax IBB-IOO nosBOJiaeT oöec- 
jssmii BapjqipHO TOKH AO IOAL BpeMfl Baim-riot sooft öa*epea 
He öojiee SBJZ MHHyT. Ilocjie oKoireaHHa sapwna. KOHneHcaTopoB 
uem> 3apF,HKH oTKJffiraaeTca OT öaTapaa BmonoiaieJiflMH EB-5. ABa- 
pUfiHHft BUBOfl SHepriffl UHeprHH HS K0Hfl6HCaT0p0B ocymecTBJweTca 
iep63 daJuiacTHHe conpoTHBJieHHfl, OTflejitimp flJiH Kasfloa CSKUHH. 

Ana 3anpra COKUHB OT npoöoeB offioro H3 KoimeHcaTcpoB npefly- 
CMOTpeHU öL-cTpoflflftoTBynuHe BHCOKOBOJiBTHue npafloxpamiTeM Ha 
B3pHBaMflHioa .lieflaHi BCTaHKax flaaMöTpoM    0,8+1-MM H AKHHOS 

0K0JI0 IQ CM. B KaieCTBB KOMMyTaTOpOB B CX6M6 npHMBHBHU 
HTHHTpOHHHe pa3pHflHHKH MPT-6 HO 2 fflTyKH Ha COKHHiO. 3TH paS-- 
pflflHHKH  H03BOJ)älOT  DpOHSBOflHTb  OOflKJIKWeHHO   CeKUHH  B  3aflaHKU8 
MUM ; m BpeMesm Ha CBOB Harpy3Ky B cnyiae KOMMyTamm Bcex 
ceKUHS Ha oaay BHcoKOHMneflaHCHyio Harpyswy HcnorasyeTca 
cneixKajiBHaH cxeMa BupaBHHBaHoa noTemijiajioB. B pessawe KopoT- 
Koro 3aMaKaHHa öaTapea no3BOJiaeT noJuiRTb BO B3pHBH0ä KaMepe 
TOKH ao 500 KA. BHspraa öaTapea OT paspaffiasKOB K KoaKciiajib- 
HOMy ajioKTpoBBOÄy nepeflaeTCH «ryioM KaööJiafl «KR. B HacToa- 
max sKcnepHMBHTax HcnojtbBOBaJiaci o«Ha ceKHHfl, 6MKOCTB KOTO- 

'pofl B 3aBHCHM0CTH OT  TpSÖOBaHH« K  OffiWy H3M9HftJiaCb  B npefle- 

jiax 0=1+3 m». 

6.1.3.  HaKOHHTeJlbHaa HHflyKTHBHOCTb. 
KoHOTpyKuaa oöeono'fflBaeT jrwHSMH'iecKys ycTo*iHBOCTb no£ 

B03ÄefiCTBH6M nOHHBpOMOTOpHHX CHJi,  BÜ3HHKaWpX HpH Hp0T6KanHH 
OOJIHHHX HMnyjibooB TOKa. Ha ÄHajieKTpsreecKy» Tpyöy c BHOHEKM 

flUaMeTpoM 100 MM HaMOTaHa MQÄHaa imtHKa. AM UBMOH^JIW BOJüI- 

TOHH HHHyKTHBH^JTH OÖMOTKS HM69T H6CK0JIiK0 BUCOKOBOJIbTIffiX 
BHB0B0B.    CH8py»H   lEHHKa   OÖTHTHBaeTCH   CTÖKJIOTKalU,»,    KOTOpafl 
npbnHTaHa »noKCHSHoü OMOJIO». Ana cHKseHHa BJieKTpHnecKOft 
sainoflBeHHOoTH HB KOHHBX HHäPCTHEHOCTH Ha,ae'Ba30TCa  oxpa'tnie 
KOJttUa',   KÖTOpue  O^HOBpeMQHHO  HBJIflDTOfl  MeKTpOÄBMH UM Kp9H- 
jieHHfl BaoöKOBÖJibTHoro jtaör ia OT BMT, 8Btl, paBflejiHTeJibHoro 

pBspfyipiwa. . .   , 

6.1.4, OtooTpflKopft paapawn». 
PBRpfljBHHK woman obweoTÄnnTj. öacrpy» KOMMyTanjro BMep- 
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vm, 3anaceHHoö B mmmtemMaa HasyKraHHocra B aeoöxoflHMaa 
M0M6HT   BP6M6HH' HS   HHOfl   TJSHOfla.   PaflpflÄHHK   np8flOTa>IJte*   OOÖO« 
rasoBUft KOMM5fTaTop Ha Hanpajreme 500 'kB. Marepaan aaojiauaoH- 
Höft KaMepH pa3pjypanca - oprcTeKflo, PAöointt ra3 - vmch a3Ö*a 
o ane-rasoM" (SP6). HaTepHäJi sjieKTpoÄOB - CT.45. M3OJIHHHOH- 

aaa KaMepa BmoJiHOHa H3 «Byl CöKUHH HHOinmM jnäaM&TpoM 182 IM 

H BHyTpeHHHM  142 MM.   BHCOTa  K8JWOKCßKUW 95  MM.   SfleKTpOiP 
npsflCTaanflra' ooöofi üojiyc$epH ÄHaMa-rpoM 60 MM. SjreKrpoffi 3a- 
KpemiHBTca Ha MeTajunneciaix (friaanax. «JiaHuy H ceKÜHH CTHTO- 

BäBTCH KanpailOHOBHMIi! ITOMfeKaMH.  IföMeBeHHe npoÖKBHOTO HBIlpfl- 
uaHaa ocyinecTBJWBTcfl H3MeHeHH9M ÄaBJieBaa ra3a H paccToaaaeM 

itö«ay sjieRTpoflaMH. 

5.1.5. OnopHHÄ Höo^aTop. 
HaojiflTop BHnojmeH H3 üoJiHamneHa, HMeei flHJioty^ecKy» 

«opMy flJiHHo« 240 MM. npHHHMaa npoöBBöy» 8jraKTpB<?ecKy» npöt- 
HocTb HO noBepxHocTH nojjHsmneHa B iptec&pMaTopEOM Macjje * 
100 KB/CM , ero BHCoia Roxssa wfß-psatb HanpaxeHHö flö I MB» 
Ö TOPHOB BBCJisTopa paonojioaeBH MöTaiunnecKHe JjiaHUH. C HD- 

MODU>D BOTHoro iJiaHua H30Jifl5op KpentiTca K Hasaeft KpifflKe öä- 
Ka, a c HOMombB BepxBUo - K oöoc^SB^My pa3psflBHK?. ' 

5.1.6. 3jtöKTpoB3pHBHoft jB»pHBaT9Ja> TOKa'OBII). 
SBD npeacTaanflöT ooöoft saöop .na HecKojakHi jsßösmoB 

(30+50) MeflHHi npoBojiroaeK flaaMoipo« 0,05+0,06-MM, HaMOTaHHHX 
no cnapamt Ha H3OJBPBOHHH9 BKCKH O JTTJIOBHM cflsaroM OTHOCH- 

teaftHo ,r^yr flpyra. Sa ocaoBy KOHCTP-KUBü npepHBaraiiaBSH* 

npepHBaTOJa HO A;C.S7I9367. äHCKH ( HB BHHHtuiacTa) pasMömßHa 
Ha BacyiaH BUHHanacTOBot ipyöeo narpM. BasaBaeMaM ppctm- 
I^HHPJTOHMH naTpyOtcaMH. BHyTpH Hecymefi TpyöH paaMeueH npo- 
SOXOVBSA       MaJiOHHÄyHTHBHHfi       aeJIHT9JIB       BaUpHieHHfl.        Sßll- 
npepHBaTöJib CHa<5«9H Tarate ayHTOM TOKa, BHHOOT8HHHM äa Haöbpa 
iiMoHHflyKtHBBHi oonppiHBJieHHH rana TBO. Cöopka ÖBti HoMeni$Ha 
B oneuHanHyD xaMspy,cHadaoHHy» H30JifltopoM, npesowpaiaiBHtt» 
npoöoH c BHooKCBOjaraofi OTOppflH npepHBaTeM Ha seMfflD (BOptiyo 
KaMepH). Ana npeÄOTBpaiaHHH npoOoea Bflojo. HpepHBaiejifli Kiaiepa 
3anojraaetca 83ÖT0M BOA ÄaaaeaaeM flo 4 am. tomaoraeaae npocto-. 
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es BÄOJib npepHBaieJin jipcmraetoa Tause BHöopoM cooTBeTcraym- 

5.1.7. OÖOCTpfllDUlöa eMKOCTb. . 
OöocvpffiCäijaH   eMKoöTb   npeÄCTaBJifieT   coöoa   BOaKcHajaHufl 

KOHÄBHCaTOp BHCOTOÖ     1,2 M,   B Kai0MB8  O^HOß H3  OÖKJiaflOK KO- 
Toporo Hcnoj£b3yeTcfl uoraffl^pinecKHH cTaj&Hofl öaK ^raweTpoM 
470 HM äJIH pa3MemeHiw pa3pjmHHKa H HaKoinzraejiBHoa HHOTKTHB- 

HOCTH.   BHCOKCBÖJ&THOfl  OÖKJiajlKOa  KOHfleHCaTOpa   CJIPSIT   M9TaJI- 
jnnecKaa oöeiaJtaa, noMen^HHaa B ÖHK C 3asopoM «25 MM OT ero 
CT9HOK, iTo oöecne'oiBa.Jio npodiiBHoe Hanpflaeraie BB MeHöG I 
MB. OöeiaflKa p&üMemaeTca Ha BepxneM ^nänue pa3psmHHKa. K3MS- 

pear i Bejmms   6MKOCTH B TpaHc$ pMaTopaoM Mäcjie cocraBitna 

5.1.8. BHCOKOBOJH.THHÖ H30JiHTop TpHOffioro reHepaiopa. 
IfeojiflTop pa3Men;eH B MOTaarawecKOM öaKe utuiHHflpHqeCKOfl 

fopMH,   BHCOTOfl 100 MM,  JpaMSTpOM 800 MM.   W30JIHT0p CÖ3T0HT H3 
10 ceKujaß H3 oprcTSKna, Mesmy KOTOPHMH ycTanoBJieHH rpafrieHT- 
HHe MSTaJuiOTecKHe KOJitua. C qej&B ^HHy^iTejitHoro pacnpe^e- 
jieHHH. nÖTBHUHajia Ha Hapyiraott noBepxHocTii Mesmy 'pa^HeHTiniMH 
Kotouatfe ycTaHOBJteHH aKTHEHUo conppTHBJieHHa Tuna TBO feejniqH- 
HOfl I  ROM.   OeKItHOHUpOBaHHUa K30JWT0P pa3M6IieH Mea«y MeTäJl- 
JuraecKHMH ©laHuaMH, KOTopHe cTnrwBaBTCH ciepsHwra H3 Kanpo- 
jicraa. Ha BHOOKOBOJB.THOM <&JiaHUö yKpeoneH aHoaoflepsaTejii., BH- 

noBHeHHHft H3 HepsaBewipä ipyöu, c cemaTHMaHOÄOM TpHoaa Ha 
; K0HU9. Ana OUOHKH päöora HCKraHHRa HanpaaeHHa na Harpy3Ky, 
E^flCTaanakaiy» c^öofl TpaoitHHft reHepaiop, npoBo^aTOH H3Mepe- 
HHH TOKa H HanpiooHHH B reHepaTope. HMuyjao TOKa, npoTeKaiD- 
Äerö Mepes Kai-oÄ-aHo^HUß npoM&üö-ioK.feaöpöiüpa, paracspKpy- 
8T0H. Ha cKopocTHOM. ooHjüuiorpa$e 6JT0P-4M, ciMMiaeMoro o ar T- 

.IHRöB TOKa, BHnpJiHQHHHi. B BH«e Boaca ForoBCKoro H myHTa oö- 
paiHoro TOKa. JIM HBMBPOHHB yoKopsanerö HanpH*8HHa B TPHOä- 

koft cHCTewe HonojaayeTCfl aKTBBHHfl fleJMTejib HanpLwiwi, ü6&- 
KjaraeHHHft K BHooKoBojibTHOMy fjiaany OöKUHoittipoBaHöoro HSOJIH- 

Töpa. o HUaKooMHorö tura^a ÄöÄBTejm HMnyjitc HanpfiTOraw nüRMa- 
era* HV c5ßimJWorpB« ^0^-4M, *r,;.; '/.!'' 
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5.1.9. TpHOB C BHpfyaJIBHHM KaTOÄOM. 
TpHOÄHHßreHopaTop COCTOHT as MeranJumacKofi BaK^yMHOfl 

KaMepa, no OCH itoiopofl pacnoJioateH BHOflofleptaTeab. Ha KOHUö 

aHOflOÄepsaTejifl saKpeoneH mo%, BHnojmeHHi><ft B BHäö 39TKH, 

HfinpoTHB   aHojia  yaJaHaBflHBaeTca  „aoroocTpiilteHfi B3PHBO8MHC- 

CHOHHHa K3TOÄ. itflfl BHBOfla CBl MOnjBOCTH H3 KBMepH H8 60 TOpUÖ 
yoTaHOBJieEo OKHO as oprcTöKJia. npE paßpaöoTKe- Tpaoaa AM 

sM©KTHBEoß ero paöora TmaTOJitHO BHöHPEJIUCB aaos, jeara^ H 

8ji9K*poÄHflaMiKecKafi cHCTeMa (reonraipra ■ BaicyyHHofi «aMepa), 
cooTBeTOTByraiwe napaMe-rpaM vioiGmata mvwm H $opMnpyeHoro 

HMnyJitca HanpHSOHna. 
K a T o «„ BHJIO ycTanoBJieHo, ITO ÄraaTejp>HocTb HMnyfflbcoB 

COT K3JiyueHna B paoae orpaHastmaeTca BpeMeHeM nepeMHKaHBH 
njiasMofl KaToa-anoflHoro npoMesynca. yMeHtiraiTb cicopocTb pao- 
npocrpaHeHiw nna3MH H, cjieÄOBaranbHO, .yBejnraiTb BpeMa nepe- 
«aKaHHfl MOSHO nyieM yjiy<nneHHa paBHOMepHocTH. pacnpeflejrasaa 
nnasMa no noBepxHocTH ica-ro^a. Taicofi pexaM peamrayeTa npa 
MHorocTpnflHOM KBiojsß. JTcTaHOBneHO TaKse, mo OSHHM H3 ycjlo- 
BHß ÄOt.x'HSeHHfl BHCOKOfi a^KTBBHOCTB reHOpaUHH H CTaÖBJBtSa- 
mm lacTOTH M3jßr^eHHfl HBJiaeioa ^opfrapoBaHHe osHopöjHpro no 
oeieHHB BJieKTpoBHöro -raToka. B enyiaa OTcyTCTBBfl BHemHero 
MaraHTHoro nojia aaaoojiee ojttHopoÄQHe no ceiemBO aneKTpoHHöe 
noTOKE nojiyiaüfcja WHO c noMomi-n MHoroocTpHÖHoro KaToaa. He 
jjenee BaKBEM a&naeTCfl a B?«5op MaTepaajia KaTOfla. Ii3BecTH0, 
trao oKöpooTB yaonpocTpaHöEHa mta3Mä Ha rpa&tTOBHX ocTpaax 
M9Htffle,   TOM  Ha   OCTpHfll  B3   CTättB  B  MeflB.   npOB9fl8HHH8   H8MH 
BKonepuMPHWi noKasann, itfo Hcnoj&soBaHBe rpa®m>BHX ocipaeB 
noöBonflöT   yB6JBWHTb  ^BHTejDbHocTb   HMHyjibca   HanpnasHHfl   no 
OpaBHeHHB   0   MeflHHMB MB   CTaJIbHHMB.   OjpaKO,   HpH   flAHTOJEbHOft 
paöoTe rpa|KTOBoro kaTOfla HaöJmflaeTca eib SHawrej&Häa $>po- 
ötoa . Hpa Goitbisaa tattst rpaßaTOBae ocTpaa pa3pyina»tcfl B aa- 
rpH3Hawr BaKyyMHy» Kanepy. 3TO HatuiaOTBaeT oi?paHHTOHHH Bä 
HOnoJlb30BaHHeM rpa^HTOBHX OCTpaeB B KaTOflaX TpHOflHOft' CJtCW- 
HU. OEHT , paöora o kaTOflaMB noKa3an, vto npa flnaröjlbSOOTax. 
cm HMnyjacoB B COTHH HaHoceKyHÄ Hanöojiee onniMäviiBTalm HBJM- 

10TCfll• MHorOOCtpaflHHS KflTOflH 0 *»TaJUIH*iaCKHrtH OÖTpiKMH. • 
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A H o ä. B TpnoflHHX CHOTOMax &na reHepstpH HMnyjacoB 
CB1 HSJijraeHHfl oommöHi ,pJW6.ffr"Toc,rH nenojtJ>3y»TCH  os-rearae 
aHOJ5[H.  HpH 9T0M B 38BHCHM0CTH OT $OpMH H aimnHTyflfcl HMtryjIBCa 
HanpäseuHfl npo3patmoöTb C8TKH aojirsa HM8TI> Bnojme onpe^ejieH- . 
Hoe Bua'öHHe. Ta», pm nssxpaxewta no 500 KB O $POHTOM HM- 

nyj&ca 20 HC H ,paT8.ni>HocTt» HMnyjaoa 80 HO oöTHMajtbHofi HB- 

jraoTca cevKa o. npospaMHooTB» 0*7- 0,75. Vtpa snatt jsfUBneij 
aaofla äOJOCOH yflOBJieTBopflTt cooTHOineHiaD Dg/Dj^I.S, r^a 2>a -.;,.'. 
mmeip aHo^a, a D^ - jaaMeTp Katrofla. TaKoe cooTHoraeHae 
onpeflejiaeTca yBejüweHHe« 8$$eKTHBHoro flHaivieTpa sjieKTpoHHoro 
ttyma 3a creeir pacarapeEHa SMHTTHpyitmsö rpapjmn KaToflHoß mia3- 
MH B nonepsTOOM HanpaaneHJOi. Epa Hecoo.nE,neH»H yKasatmoro 
cooTHonieHHfl lacTb 8Ji8KTpoHOB nyma npozo^HT MEMO ano^a a He 
y&oTBye? B npouecce reHepaoan. Ha ypoBBHb MOIHOCTH Z3.nyie- 
HHH   cymecTBeHHce   &' wane   oka3HBa»r. ojpopoflHocTi>   CSTKH  H i 
napaaaejiBHocTB ee pacnoaoseHiw OTHO :aTejibHO noBepmocTH Ka- i 
Tofla. ■ n 

B a K y y v H a a   K a He pa   T p H O R a. BaKyyMHaa        » 
KaMepä o pacnoaoseHHHMH B Heß KaTOflOM H aHofloM Bo.MHoroM 

'OnpesejiaeT   pa3M8pH   CB«1  reneparr-a  n   noavoMy   Haioj^eHHe I 
onraManbHoro pa3Mepa KaMepa - O^HH H3 ocHOBftax BonpocoB.' I 
BHJIH .npoBe^eHU BKcnepmieBTH no smsmsD pöteMa BSKKyMHÖfl 
RaMepa Ha npoueoc reaapBUHH. OtJieM xauepH MeHJUia OT0,03 flo I 
0,4 M3. aajffiHeaniee yMeaunöHHe oCteeMa orpaBBraBarocb pasMepa--' 
im KaroOToro a aHo,poro y&How 8j»KTpH^ecK0fi npo^HocTtB. 
STpoBBHi "MOWäOCTH H3J!yteHHH ÖHLH OflHOrO nOpflj^Ka, HO yBBJOTJOHHe 
0Öfc8Mä K81«pH HpHBO,nMO K HB^H8BH» BejnraHHH HynKO oro TOKS. 
0 yBejnraoHHeM oH8Ma Kaaepa ysejanmaeTca nycKOBoS TOR, ITO 

llOXH.   OÖMCHHTb  OCJiaÖJI8HH6H OÖpaTHOÄ CBflBH.  EHJI    yOiaHOBJIS- 
Ho., HTO c yBemnem "M oe^psTHOft CBflim 8CMJ8KTEBHOOK. renepauita 
BospacTaeT, a nycKOBofl TOR yMBfiHnaaTCfl.        • ^ 

6.1.10. pBBBpaTOp HtBiyJIBOHHX HanpagBHHfl. 
v pBHepaTop wnyjaoHHi HanpjaßHHft HO 500 KR ooctoira as 
sewn KöaseHcaTopoB wmB HK-I0OÄO.25y4, ooc^aHHHX no oxc^e 
ipHajb8B8- MapRoa o etotooTM) B yflape C_»36 H» H sanaoaeiuoa 
&wprnniB, flo   4,61 HiH«. Bapa^Kö RonneHcaTopoB öcyiiiöc'm.iflstoj! o 
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noMom.» ycTBHOBKH ?B- 50-50 so 70 KB. B KanecTO© KoM*y**KK 
DOB Hcncw&3yioTOH Boswnmue.DiBpoBae paspnsamcH, off« HS KOTO- 

PHX i paBJiflOMHfl. B pexme nopo-TKoro saMHKBHHa reHepapyuToa 
TOKH SO 25 KA CO Bp«M6HeM ROC'raaeBM MaKOHMSMa Tf«ta ÖROJIO    11 

MKO. .'. 

5.2.CacMiia usHepeHHfl. 

CuoTeMa peracTpauBH  s   KOH-rpojifl   napaaaipoB ycraHOSKH; 

B aKcnepmiBHTax cHHMajm ocujuworpaMMH flJifl •   '. 
I.  TOKa H Hanp5M8eF55fl B UeHflX BioT, 
?,.  T0K3 B UBim 3BI1 H tlOJIHOrO TOKa sHoaa, 

3. HanpaseHM Ha 3BH H WOB©.       ,:;. 
4. CB^-caraajia.   

TOK 10p03  3BH H nOJIEHfl  TOK Ha  £HOfle  H3M6paJIHCb  ffiTHTOM 
as pesHCTopoB TB0-Ö.25. ffiyHT npesBapiTejaHO rparoapoBaacfl 8 
cneuHajib'OM 10- oHType o MaJMM 3aTyiaHH6M K *acTCTe 30 Kl^. 

HaHpaKeme Ha 3BII HBMepflJiocb npoBOJKrajHM KawmwmB- 
HHM ÄejmrejieM; Ha mow - flemTeiieM, coöpaHHHM HS pesHctopoB 
TBO-2. IfepexoflHHe xapairaepKCTHKH aejiHTejiefi cHmiaJMCB nywii 

■'na»ra HMEyjibca OT meimajüHorö KajmdpoKraoro reaepaTopa 

HMnymcoB c 8nmmi7Rom 50-200 B H «POHTOM 2-3 HC. ;;. 
KpoMQ Toro, npoH3BO,nanaob fpawupoBKa flejnsroJ!©« Ha M- 

COKOM HanpJDE6HKH   (10*30 KB).  KOStf&mHGHTH ÄGJHT9Jl©ft B OÖOHX 
cjiy^asjy. coBna^ajm c Toraowrt.» RO nprpentHOcra H3MepaHHfl. 

0COCSH6  M6PH  yseJlHJlHCI, nOÄaBJieHHB IIOMeX B H3!«epHT9ffi.HHl 
•   JKHHflX,  ÄBH ÖTOft UeJ3! K3Ö6JSH HpOJUia^BOmiCI. B CTBJÜHHX TpJ- 

öax rau MeTaamraecitTOC oiuiciKax. £as noflaaneHHR -WHfeB"1« 
aoMex npaMeHiumcb peseK-ropHHe JH»OC6JIH B BVO orrpeSKOB Kaöo- 
aeft,  HaMOTaBHux Ha OeppHtoBue  Kornua.  npoBOÄUiaof, oueHKa 

ypOBHfl  HÖMOX  663  pBÖOTH  H3.ae.nM.   0H8  H8   npeBHD!8Jia  3-5«  Öt 
tammtym nanosHoro cfcraajia npn HcnHTaHHö ycTaHoam.  ■ 

■■■..  perHCTpauKH im csrsma oc^CTHMJiaci' c rioMombB JiaMnö- 
Borb CB4 -W.M THna GflSfl. MOIHHOOTI. oueuHBänaoi, nc ^airaMHa 
Han,.JBJie)!HocTH Ha^yieiaia c «HKCHpoBaHnöft ÄfflHHoft BOäH> y- 

■•'■■•   TöK Hm' H ©rc 3poH8BOÄHaa pbntOTi'wpoBajmcb asyMü ifoflpa- 
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MB toroBCKoro B uennx. aammoi H HarpysKK tee BspHBBofl K8M9- 
PÖ.   B öKCnepHM3HTäE C  SanETKOS  OT  CEHpaJIiBHX BMT ÄB3  ÄOIIOJI- 
EHTejßjHHX noaca pa3MeB#.fiHCfc BO BspHBHofi KSMepe B I;OIIH c TO- 

KOM, reHepHpysMHM 3anHT0MHHM BMT. Ife TapispoBica ocymecTBJifl- 
aacb nepea KSWöM sKcnepiaieHTOM. 

PeraonpanHH MJncpoceKyHÄHHX cHraaJioB ccymecTananaci. oc~ 
UHAnorpa$aMH 09-3, HaHoceKyHflHux -   Ha 630P-04M. 

Äafl no^ffflBa KEB Hcnojib30BajiacB yaroHOBKa B3T-I9. SanycK 
öaTapea KomieHC'TopoB, ycrpo2cTB &na no#p"Ba KSB H peractpa- 
pymptx  irpHCtopoB ocymscTajianGa renepaTOpaMH 3aflspsaHHHX 
lamyjacoB CT-I B saaaaHae MOMSHTH BpeMean. 

JSflsi teöestaaHfl HaBOflOK, oöycwioBJieHHHx cjiy^afiBUtm IKMWMB 

H BoSHHcaiflHx nptt paöoTe BHCOKOBOJiiTHoft annapaTypH,    BMT, 
3BII a mp. Topa,  H3MepHT9jn>Hue  ocmuurorpaJH noMemajnacB B . 
OTei&HUttaäB »KpaaHpoBaHHofl KOMHane. 
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'71. ÖKcnapHüaHrajaHiie HconesoBaHEH paßoTi* SSP 
c "nepexBaTOu" noroKa Ha rajsyiraroiTyB Harpyssy 

npoBeseHHHe panee HccJieflOBaHHH BMT c OCöBI» HHHÜHHpöBa-i 
HHeM Hl] noKasaM.. w> OTK reHopaTopu .cnocoöHH ot5ecne^HTt 
TpeöyeMHe napaMeTpv; no ■Voicy n HaflpflKeKvno. 0flHaKO,H3-sa Ha-> 
juraia B nenn Harpynrai ÄmraHoro upoAHMnyjaca saimTwa, nepe- 
Kjnoi6HK8 TOKa 3BII Ea BflpKaTop paoTflHyro, H reHepwpyaMue np$ 
STOM HanpflJKeifflfl He npeBHrnatoT' 50 KB. T

*TOöH oöecneiHTfc po3K06 
nepeKjm^6HH6 TOI« (Bapae 3Bn), öMH paspaöoTaHa BMT o oceBHM 
HHHHHHpoBaHHeM H nepepaTOM HoToica, nosioJisrauie $opMHpoBaTi> 
B üdrpysKe TpeöyeMHO napaM<-;-pu 3a speMfi < 10 MKC.   BKCitspH- 
MeHTU C 8TMMH BMT U3 ' H0Ka3ajm paÖOTOCnOCOÖHOCTIi BHÖpBHHOfl 
CX6MH flJIH reHOpaUKK    CB~4-H3Jiy<ieHHfl.  OflHaKO, HH3K8H öKSeKTHB- 
HocTb nepejaiH anepruH B oceBux reHepaTopax 3acr. B&na E one- 
pHMöHTaJitHO H3y^HTb npoueccH napexsaTa MarHHTHoro. noTOKö 
cHaiajia B npooTux ujiJfflHjpnecKHX cHCTeiviax co CKOJIB3H!HHM KOH- 

T3"T0M,    3   3aTe..i  H   B  KOHSKOOKUX.'  CHCT6MaX,   V3BOJlJWi!UiX. JIÖJWO' 
peryjHipoBaTb HaqajiiHya' MHOTSTHBHOOTB BW H aro BpeMH paöoTH 
3a CT6T HSMBHeEHa ywia Koayca. npoBefleHHue HcaiteaoBaHHfl no- 
Ka3ajm BHcoKy» S^KTHBHOCTB ■ paöom -Taras'MaepaTopoB H HX 

nepcnekTHBHobTB.' ;    \y _. '■,■ "< 

6.1. HJP c oceBHU HHimuHpoBaicieM 

ItoHcapyKUHfl BIvtT, c  OCBEHM sEnmrapoBaHHSM npeHCTaBJtööV 
coöoft (pae. 6.1.1) KoaKCHajibHO pacnojioKemrao jjattaap I,= BayT- 
peHHKß  COJl9HOH£  2 'H  BEeniHEÄ  OOJieHOHfl 3  ÄÜEHOlt  200 MM/ IBH9- 

'■■pBTop    BHpaöaTUBaaT Banpa!K9HH0 v. HarpysKe flo 200 KB, ITO 

'.y^aiübäoioa. npn ero .EaroTöBJiSKEH.  TSK,  SKI npciorBpassnn« 
'' M6K3HTKOBHX' npoßOSB H TipoCOfl  JiaflHep-CITHpaJIB, . BHyTpOHHAft CO- 

,neHOH,n HäMaTOBaoTcn MGäHöI} lmtaKoii co CTBKJIöBOJIOKOHHOH raojrn-; 
uaefl no cnnpajn-,HHM KaHntusaM   BO ftnoponnacTOBöft Tpyöe. 4 TOJI- 

aoffloa A'~ 3 MTVI, H 3a.iHBaeTca. snoKCHOTUM K'-mayiwoM. BaTOM 
HaMaTHBaeTon  HöüKOJibKO  BHTKOB  noJiHSMH^ott nJloHKH  5;. oömeft 
vojummoÄ'' - 2 MM. Btoptaa itneHKH npeBöcxoflin' HU 300 MM ftramy 
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cojieHOHÄOB, otfecne<amsa oTcyTCTBiie npo,<5oft UP noBepxHoora.. 
BHsamna OMBHOJW usKpemmeTca o HOWDTOL». ws/anum OJIOSB 

CTBMi-JieHra 6, nporaraHHOfl snoKCHAEHM KowajfiWOM. Ha Kopnyc 
reaepaTopa, BO aafeKaBaa npoöoeB, no noBepxHOc^, HawieH- 
Bamofl cneuKajiiHHO peöpa 7. JIateep^twaBJiHBaeTca as MajniQt 
TpyöH MQVMB TOJfflvHEO« CT6HOT "2,S MM.  TpjfÖQ npOTflTHBaJiaCb 
Ha onpaBKe no BHyTpoHHeä noBepraocta, a no BHenmeÄ - aum$o- 
BajiacL. JIafiHop uBHTpapyeTca no ooa UBMüB^BK renepaTopa c 
UOUOStbD SOBHTOOKOrO UBÄPOTO KOJIHJ3 -3at.UIK.3TeJK 8 CO «TOpO- 
EJiaCTOBOa BOTaBKOft 9 H KOflWB 10 B3 oprcTewia. WaauanpoBa- 
me KBB 11 (nacHEHOft reKCoreH) npoHSBosaTca OT BspHBaonHxea 
mk Ja. npoBOJioiöK 12, KOTO^H9 pacnojiai-uiwca no npowuraot 
OCH jiaftaepa. Ceiemie a wm& HpoBOJioseic PBOTOTWH Am aanira- 
KH   OT       BUCOKOBOJIMHOTO   yCTpOfiCTBa   BJT-I9    (C=0.I   MK$,   U=50 
KB). TaKOft cnocoß BHHUEHPOBBHM öHJI 8KcnepHneHTa"Ä0 atrma 
B paöoTe [TIL Harpy3Ka pasMemaoTcfl BHS BapHBHoft xauapB B 

no«ooGÄHHfleToa K dimnm 13 BspHBOMaramioro reHepawpa, o 
noMomb» "erape. aoBKoaaakHBr Kaö&Jiea 14 t. a PK-50-II-I3.. 
ÄwpaTopH uepeA KasouM sKcnepaMOHTOM npoBepajincB Ha MBK- 

TpmecKy» iipoiHOCTb npa nooToamoM HanpaxeHaa so 50 KB H 

HMnyjibcHOM Ao 150 KB: .    ^ 
Ha^aJiBHHfi MaraaTHUfi HOTOK B reaepOTope cosAaeTCfl npa 

uammce EHemroro cojiBHoasa OT KOHAOHcaTopHoft öaTapea m OT 

onHpaJtmoro BspuBOMaraiTHoro roHeparopa . B MOMeHT MaKcrny- 
y.a TOKO npoHomnHT ncypm KBB. IteEopwpyeTca iflusawpKrocKWi 
raoxofltnuaacw AOToiiaunoBHafl EoMa, Kowpaa mamae* ocecBM- 
iwi-pHTOia paws« Jislteepa. E Ha^oJie pasjew Jiatoepa $rropo- 
macTOBaa BCTasna S paapyraae-roa, BTopmnB* nera, Hsy-rpemoro 
ecuie«"wjf1a j. Harny3KH BmMKwrca. Manmnoo ncas, ooajtaHHoe 
BBen<HHM "cwiaHOtujoM, -nepexBaTHBae-rcfl- BHyTpamaM COTOHOBAOM. 

BaraaieHHoe »BTOHTHO« nojio canwoeToa .nnttropoM, a HOTOK nepo- 
pacnpaflutaeTcji MOW BiwyRTHBHOcTM« renopatapa n Hsrpy&KB. 
Ha HsrpjaKe Biq)ao5aTiiBBOTca BjjoKTpOTecKKtt n«nyjito. 

PeayjibTOTH s>KCiiepm»BT0B itoMosienn B TaflOT'e 6.1. rönnma» 
odWMorposwH Toren « «anp««eimfl, noJivwiHHa B wtciftpnMeHTOi. 
npvfwAo™ «a pHo.6.1.2. B xo«e OHHTO« BapMrpOTWDtci, jnwyK- 

•TH«HOOTO:  »nMirart  corononi« - it*T4T50 MKrH,  BRyT}*HHoro 
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80.0 '-, 
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TIME, liics 

V 
PHC. 8.1.2.    TanHttHMe octuumorpaMMM -rosa /a/ 

H HanpHxeHHSt /6/ B oiccnepitMeiiTax 
c oceBMM BWr 
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PHC   6 1 ?i. ('poHHtmae ■»KcnepHvertTHTttHibiy waHtaix 
/KpHBbie ■ 4/.c pactteTHMMa «Jui Ttma /a/ 
H imnpasceniTH  /6/ B m»rpy3!ce 
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cojieHOiwa - l»jQ=?*ä5 MKTH, Harpy3KH - lg=8*I5 MKrH, a leasts 
Etra&JitHafl öHsjSttüi föKQpaTopa - pp 60 hfl». B BHÄyKTHBSöft aa- 
rpysKe noJiy^eaa lösfü. £o 30 KA, HanpsaseHtifl flo 80 ÄB npn Bpe- 
MOHH paöotti 'röHepaTöpa   6+10 MKC. 

TaöJfflH a 6.1 

'1 2 3 4 5 6 7 

  

I^ijift Tfi.1 160.7 204.6 71.8 63.2 1.5 53.4 

%iHS 27 .4 35.8 2T.5 21.0 21.2 13.0 12.9   . 

%;^ 15.1 15.1 T.2 R.9 8.9 7.9 4.8 

Iin,«A 19.6 15.4 13.6 11.1 11.0 326.1 34.3 

Ipir»^ 15.0 16.4 24.T 8.3 16.6 19.9 21.3 

U^.kV&.O 75.6 57.5 29.7 55.4 T8.~ 70.2 

Ha pHC.6.1.3 npoBefleHo cpaB'"»HHe 8KcnepHMeHTajn.Hiuc ^aH- 
HBX c pacieTBMH n.3.4 Dpa c=0,I,2.5. BnflHo, ITO Haanjnmee 
corjiacHo noJiyiaeTCH npi» c=I. Ownrme OT paöoin Cul, TR& 

c=2.5, MO«HO oöMCHERb ofcyTCTEHeM B pr*oieft qeim reirepaTopa 
3anEr">^Horo annyjiBca, im ITO oianecKHft pa3orpeB cnHpajm H 

JjaflHepa 0K83HBaeTCH 3HaiHTejii>H0 MeHBine, npHöJHOtaacb K 3Hai3- 
SJBäJ,  TflpaRTepHHM flJIH Mdffll npH KOMHaTHOß TeMHBpBType  c=.S. 

'^»Böseaaie SKcnspuMeHTU noKa3&nH Ha Many» 8$$6KTH3- 

JSSSffc'tfeefiHx röH9paTOpo»flaHHöa KOHCTpyKnjm. TBK, npn w; ;pnm 
'BTMp1«»«?*^»-*») 50 "SB* B aarpyase nojiy«i9Ho Bcero 2 TJER. 

peeödft ^mC '* TaspeJSSTöM; nöTöiea c 'iraöfiBimaeHTOM aepecrpdllKW 
'to«5 ae flSMef«&/yM^«nev-"a^^ 
r«KMo 9BatatTe.nhHo"ysamwati.rmtmtm>\. 
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¥.2. HÜmppnecKHe rampa-rcpa oo oKOjaanHieft •nraxoft KOHrama 

Kaie E3BecTH6, HaHöojiee BHOOKBMB KOB$&njtHeHtaMH yciuiBHHH 
BHepraa oöJiaaaioT  cnnpaj&Hue BMT  [5,15].   orapajibme  BMT o • 
"nepexBaTOM" noTOKa Hcnoja>30Bajmui, B OCBOBHOM, B MHoroieac- 
KaflHHX  CHCTQMaX »Hfl  yOEJIBHUH  MarHHTHOrO  EOTOKa   [18,19,251. 
PacieTB n 3.6. noKasHBasiT, ITO KOB^IUHOHT ycHJiemui sHepnm 
B tessssa. cHCTOMax taK »e, man VL B cnnpajn>HHX, 3aBHcHT OT KO- 

a8E0UH8HTa nepecTpoÄKH nenn. OflHaKo OH HSCKOJIBKO HHSö, ?6M B 

cnnpajn>HHX, Ha Bejnramy, onpeflejifleMy» KoaKfrmHeHTaMBt CBH3H. 

äJIH HCcjiesoBaHHfl npoueccoB yciuiaHHfl öHepnm B CHOTeMax o 
nepexBaTOM noTOKa öHJia npeflnpüHswa cneimajibHaH cepra sKcne- 
pHMeHTOB c nppcT. Ära uHJiHHflpiPiecKHHH reHepaTopaMH. 

Etuimmi necKHfl BMT c nepexBaTOM noTOKa (pHO.B.Z.I) co- 
CTOHT H3 coocHo pacnojioKeHEHx BHeraero. sanHTo^Horo ccuieHoaaa 
I,, BHyTpeHHero cojieHoiwa Lg H MesHoro JiaäHepa Lg c 3apsmoM 
KBB BHyttpH. CojieHOH« lg H3roTaBJBffiaeTCfl H3 mjrioTö. npoBOfla 
MapKH USB- 2, KOTopaa yioiasHBajica paBHOMepHo B ojm 3öXOä Ha 
ÄHHH8 -«04300 MM B KaHaBKH,  npopS3aHHHe B DOJIHamnGHOBOfi am 
©roponJiacTOBOÄ Tpyöe 80+100 MM. TanmHHa cremca ■' TpyöH Hö 

npeBHinaJia 0,2 MM."CBB;"T? ccuienoima HSHOCHJICH anoKcflflHHH KOM- 

nayw H HaMaTHBanca CJIOH fTopomiaoTOBofl jieHTH, Hä Koropofi 
3aKpenJKJicH Ba^araHÄ COJIBHOHä. BCA cöoptca CTflTHBaJiact saTOM 
CT6IUiO.TOHT0«,   HpOUHTaHHOH  3HOKCBÄHHM KOMnayHflOM.  B KBieOTBO 
jiaflHepa HonojiLBOBaJiHCb Me^ara TpyöH' 50 MM H fommoR CTOHKH 

3 UM. IfepeÄ SKCsnepHMeHTOM 23MepflJffiCfe HBJWKTHBHOCTH. 00JI8H0H- 
flOB,  OnpflBJlftJIHOb HX KOaMHHHeHTH CB"3H Ktj0 H CpaBBBBaBHOb 
c padeTHHMH BejmqHHaMH. SanK-nta renepaTopa ocyniecrajuwact, 
OT öaiapea KOHfleHcaTopoB Ha HanpjnteHHe «o 10 KB H eMKOCTM) 
fß   3 ME. B M0M8HT ÄOCTHSeHHfl MaKCHMyMa TOKa BHHUHHpyeTCfl 

sapafl KBB. OpoOTHTH flOTOHamra pacmapanr MSäHH» Jiafeep, KOTO- 

pHli paMHKaeT KJIOT BE, a 3aTeM nocjjeflOBaTe«.HO HHTKH cnnpasH 
BHyrpeHHOTO eo^&HofflBT-5BHTecHSff-9axBä'»H«Hft MarHHTHflfl not?« 
B aarpyBKy Lg a reHepHpyn B Hefi «OK. ItejiyKTHBHocTH Lj B Lg 
oöpa3ymp .HHHaMiMecKHß TpaHCfcopMaTop. BO BTopEraaoft uem ROTO- 

poro npH 3aMHKaHHH Kmna BK saxaaTHBaatCif! ManrnTBH» tiofoK. 
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JpA-Sb-A-, 

PHG . ß 4 2.1   C xeMa nHjjHHSpireöoKoro BMT 
•'■'•■■        o "nepexBaTOM" HOTORä. 

.- 16— 



■;'■   fesyjQflani npoBeaeHHHX sKcnepmieHTOB noMemeEH BW»; 
6.2. B Lawvme*™* BapBHpoBajmcb HHffirKTiffiHOCTO owieHfflBP*. 

H aaOHTO^He T6KH.  Ha^BHft MarHHTHHft IIOTOK ^Q OOCTaB^I 
0 1*0 4    Bö/   B    BHCOKOHHOTKTHBHöfi    HarpYSKe    HOJI^eHH    TOK& 
1^22 *A, a MaKCHMaJiLHoe ycMenne wamrmoro noTOKa Ouo. 

<f3>.I. 

TaöJiHua 6.2 

1 2 3 *:'■• 

5 6 7 

I10,KA 

I1K.*A 

%Kcnep 

25.0 31.0 14.0 10.9 12.3 ,11.2 1.64 

247 270 250 166 153 158,6 154 

50.8 42.5 42.5 44.7 53.0 48.8 44.5 

6.4 6.1 8.6 43.7 18.2 46,1 31.2 

11.5 2T.15 25.4 54.5 .29.1 66.8 31.2 

2.32 6.8 4.8 13.4 7.73 22.2 5.52 

0.9 0.85 0.79 0.71 0.73 0.79 0.71 

2.8 

1.26 

2.5 

'. 2.14 

3.34 

2.88 

2.B 

1.54 

2.67, 

2.26 ' 

2.97 

2.63 

6.88 

6.1 

0.45 0.86 0.86 0.55 0.85 0.88 0.89 

ii     f. i 

Ha pac.6.2.2-6.2.4 npHBewra xapaiwepBHft BHä *OKOB B 

nera SHeumero coroHonaa H B Hem Harpyaim, a TOO» HanpsJ®- 
Hne Ha HarpysKe. jym aKcnepHMeHta H6. TOK B narpysKe öHc*po 
HapacTae-r OT HyaeBoro BHaieimn no »BKOHMajn.Horo npa STOM 

Hanpfl»HHe Ha HarpysKe flocraraeT 50 KB. Ha pacyHKax npwe.ie- 
Hii TSKKG v.% psc'JöTHHe r- memz no MOfleJta a.3.\ Bmmo xopo- 

nie9 cor.i!'?GHB o 3KCK9piTMaHTOM. 
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6.3, itoHOTecKHe reHepafsjpn 

BpeMa paöorä imnHmpnecKEx "enepaTopoB o Topu9BHM HHH- . 
mrapoBaiaieM onpasejiaeTca äSüHOä csmpam. ECJM TpeöyeTcfi spe- 
MÜ paöOTU  S  10 MKC,   H  HySHH  COJlSHOIUiH   C   ÖOJffifllOfl EHffifKTHB- 
HocTtB   (fljia nojyieHHfl BHCOKHX 3Ha^8HHß KosüHitHeHTa yciuie-.. 
ESS! 3EöprEH), TO B03HHKa»? CJIOSEOCTH npH HaM0TK9 KOpOTKHX 
BECOKOEEmyKTHBHHZ CIIHpaJiefl.  T8K,  BO - HepBHX,  BeJIHTOHa MHHH- 
«anBHoro tnara HSMOTKH (ftna n3ö9HaHna nepeMHKSHHH BHTKOB . ü 
yCTpaH9HHH  nepOCKOKa   CK0JIfe3aiH9fi  TO1KH  KOHTaKTa)   flOJIKHa   ÖHTfc 
öoj&mB xapaKTepHHX Heofflaopo^HocTea npH pa3Ji9T9 JiaflHepa. 
Bo-BTopm, 8$$3KYBBHO8 C9TOHH9 npoBo^a äOJDKHO ooacneiHBa'rib 
OTcyTCTBue OJ?O OMiraecKoro pasorpeBa reHepHpyeMHM IOKOM. B- 
TpeTbHX, roojifflflw npoBo.ua ^ojcsaa BimepKHBaTk M9XBETKOBO8 

HanpflseHHe, a name HairpaseHse, BO3H0KaHnee Mesyjy jtaflnepoM H 
cnHpajtt». 

Ef0."Q9  BHTOflHÜHH B 9T0M 0TH0B19HHH np9^CTaBJ!a»TCa EOEEraeC1- 
KH9 r9H9paTopa, B KOTOpHX oöpasyraipa 00Ji9H0iifl0B pacnojiosteHS 
nos yrJioM K OCH jiafteepa« B BTOM {Wiyia8 3aflaEH09 Bpewa paöOTH 
BMT npH H3B9CTH01 ere «EHHB onpeflejiaeT BHöop cooTBeTcrayn- 
mmr. aaaMOTpoB rrna Bepsnms a ocHosaHSH KOHyca. 

B nejioM KOHCTpyKUHs KOHtraecKoro rgnepatopa Majio owma- 
BTca oi1 »JöiHHHjpraacKoro (cM.pKc:6.3.l.). TaK KSK B03Bffica«mae 
B TSKOM reöepätope nanpasraiiHfl EHüB, &na üpososa HcnoJn>30B8- 
mch'■©roponaacTOBaa H30.sauKa TOjmpHot Os2 MM, KOTdpaa. yBe- 
aOTHBaJia '» flo 0,5 MM B KOHU9 resBp^ropa. &na oöaorie^BHHa 
6&3I99 MaJisHBKia Bp9M0H paöoTH ranapaTopa 6aji yöpau lafeae 
cneunajitHua 3aMHKaTe.ni>, Tan ITO' BTOpjrjHaa ueat Hammajia pa- 
ÖOTaTB    npH   HSnOOpeÄCTBÖHHOM   flOCTffiK8HKH   JiaflH9pow    CÖBtpaffl«. 
JäHES coaaHOHfla cocTaarjuia 80*100 m, Oomwäi. m®*&*p Kcray- 
ca - ^=104 MM, MöHtamfi Mefiajica B jgsanasoEe D=G0*9O MM. 

P93yjn.xaTU BHonepaMaHTOB np?iBeÄ9HH B taömue 6.3. Ot- 
mm& BJC ooymecTBJUuiaci, aa aarpy3Ky 1^=4.75 MKIE. B xo«e 
onHTOB MeHoiiHOb aaaMeTpH, JUIEHK a yrjffi KosycoB TOKoHeoynuor 
KaTyineK, HX HHflyKTHBHOcnt, MessBHTKOBoa   H30.nau#a, 

T1  - 



nk 
■?//>/??, 

** 

P». 6.3.1.   Cxeiia KOBHHöBKoro air 
e "iiepe.ja«»i" notoKa.' 

u T2 



Bmnrao-WHtt *»f B Harpa» v/urum TCKH m 35 >* n» «"»P*'* 
rau «Ö *H*. KöBWHCJK»B yoHJieffiM 3H9pnm rl.3. BpeiM paöow 
BMT HBSieHiuroob a flHanaaoBB OT 6 flo II MKO. 

Taöioma 6.3 
'■ *i 

'J    '< 

w I2,«KT:" B0,«8R Iuax.KA Euax.Kfl* t,W» ■;' 

lOVQrKTHBHOOTi. HanaJibi J8 WK aaopra» SpSHfl 
padora 

BMT BHepnw : 8   H a r pjBKli 

■   I, 26.6 1.3 9.6 0.21 

2. 52.0 2.5 18.1 0.78 9.0 

3. 52.1   .'■': 0.T 6.9 0.11 T.2 

i  t 52.0 2.6 8.2 U.'16 10.9 

5. 43.2 2.4      ' 21.8 .1.13 6*5 

6. 49.7 -„,4.2 19.2 0.88 9.8 
I 

T. 68.0 2.2 32.9' ■  : 2.57 7,3 

8. 68.0 2.4 35.0 2.90 V'9,2 

9. 77.2 t.T 14.2 0.48 .J:;;f.3 

m. 222.6 0.9 17.9 0.76 11.3 

ii. 64.7 2.5 
A 

29.2 2.03 • 7.1 * 
 *' ■' ' ■" 

■  1    .   ■ 

- 

linnwpu« xoÄ sKcnepHMoHTajibHHX Kpiraux TOKS H ero npon3- 
B0ÄB08 BO m*mm coJieHonne, totca H HanpraeHHa B HarpysKe 
npHBeflOH Ha pnc.6.3.2-6.3.5. TaM *> npro^e™ pacttoTHHe Kp«- 
Bueno MOflejiH n.3.7. BH*HO a* yaoiuieTOopaTi >*Hoe, cowtaciie, 
no ^BBOjnwo Hcnojn,30BaTb 8TH MOÄejm M* nnöopos napaaeTpoB 
BMr B 9KCnr;'HMRHTI3,f  0 8BII H BUpKBTOpOM. v 
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PHC 6.3.3, PäctieTHwe H BKcnepHuetaTantHaa 
SaBMCEMOCTH   TOKB   BO   BTOpHtJHofi 
nenn pflsi KOHH^iecKoro BSr 
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0.0 2.0 4.0 B.O 8.0 

TIME, mca 

PHO. 8.8.4. PacueTHMe H 3KcnepimeHTant.HaH 
gaBHCHMOcTii Hanpsi«eHH3 B HarpyBice 
nna KOHHtiecitoro BMr 
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*oe+ÄM -r ■—-* 

TIME, me» 

PHC. 6.3.5. PacueTHaH H aKcnepHweHfa/ima« ■(,■ 
aaBHCKMOCTH   npOHOBO^HOÄ   TOKa   Ü'\ 
nepBH^HOft nenn KOHimecKoro BUT 
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VlI»   3KOTBJ»M9E*aÄ,HOe HOaHßÄOBBBHQ pafiKMOB TQUBpE/nm HWJHO- 

, TO C^rttsjsnemn 

,' BüJIH njpOBöÄenH espropaMepraj^HHe EoojieÄOBamw pado-ro- 
cnoboöHocTH npaffJioaeHHoft CXBMH, ee BOBMMHDOTB no fcoprnpoBa- 
Hfflo romyjibce Hanr-qxeHSifl c TpeöyeMHMH xapaKTepKCTHKaMH (ftm- 
ta,  fläHTöJitHocTH,     a tseass no reHepamra CBH-nany^eHHH. B 
XOfle   8KCnepHM0HT0B  0TITHMH3Hp0BajIHCl. HapaMOTpH     3BII,   H8KOIIH- 
•peJtbBOft   HHSyKTHBHOCTH,    KaTOja,    B9jmHHH   IipOMeayTKa   KaTOfl- 

BHOJJ H Äpyrae napaweTpH. 
ana .6 -ße nojmoro nammssa ycjiOBBfi reäepamra CffiCI- 

KaiteöaHHfl B TpHofle öHJIH sKcnepHMeHTantHO H3yiem, a 3aT©M 

npoaHaj!H3HpoBaHH cieMH: 

1. Iffit, pa3Ä6jniTejn.HHft pa3psmHHK, Tpnoa; 
2. 1UH,  HaKomrreJibHaa BHflyKTHBHOCTb,   3BII,   p*3psyttmH, 

rpuLOR; 
3. IKH, HaKonHTej&EaH mwyKTHBHOOTi., 3Bn, oöocTpsncmaH 

. *     WIKOCTt,  pa3pSfflHHK,  TpHOfl; 
4. BMT,   HaKonETe^bHöH HHflyKTHBHOOTt,   SEH,  pa3pfWfflK, 

Tpnoa. 

7.1. C i e M a   I« niH - paaRejnraejDbHHH paapJWHHK - Tprsoa 

3rtcnepBM9Hra no BTOH cxeMe npoaojr mcb npH HanpsraeHHH 
Ha r. .te ffilHH=HBn KB, ttpoöHBHoe Hanpaaemie B paspa^nme 
Ü =100 KB. Ha puc.7.1^1 npeacTaBJieBH ocmuuiorpaMMH HMnyjibcoB 
Banpa«esHS B KaToa- BHO^HOM npoMexyrae Tpirota, mmyjibc TOKS 

B ueim nffl-aHOfl-KaroÄ, mrayjac COT HanyiennH. npa HanpfiKoHwn 
B Tpwoae ü=I68 itB öaJia oojiynena MomHocTb HßJiyieflHH na yi.oßne 

10 MBT. 
■  tiponecd resepauHH HaimaeTCH npa nycKOEOM vom m ypoB- 

He 7 KA nepe3 220-240 HC nocjio noaara HanpfraeHHa na.KaTOfl- 
,taoamÄ npoMe*yroK. Sa TaKöft npoMexyTOK apeMeHH nponcxoffw 
3anojraeHHe tinaswon KaTos-anoanoro npoMesynca. Mamifl ypoBer.b 
MOmEOCTH   B    Ä3HH0M    SKCnepHMeHTe    OÖfcflCHHeTCH   HK3ICW!   ypOBHO" 
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PHC.   7.1.1.     OCllHJDlOrpaMMH HMHyJtBCOB 
^ nrnvmemR /a/7 TOKB /öA 

MOIUHOCTH COT-HSJiy^eHHH /B/. 
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1     '  ^L    * *- 

2.26 KA n/ 

,   HC 

Ptfc. 7.2.1. Oc: 
TOKE 

.-- . a 

U HMiyjIBCQB HanpOTeHHfl /a/, 
^yneHHfl /B/, , , 

TOKa 3BÖ /n/. 



HBnpaaeHHfl. BancjmeHHeM raasMoft npoMesyma B mmm renepa- 

KKH CCT HanyieHiJi. 

7.8. Cxeua   2. ItlH- HaKomraeJibHaa HHflyiraHBHOom. - 3BÜ - 
paaseji »ej&HHfl paapjypmK - ipwR 

3KcnepHM9HTH npoBosHJiHCb npa fianpOTomm ma IT^JJ = 350 

KB, npoöHBHoe Hanpassffi* B peapmmB Un = 100 KB, BSJoraa» 
HÖKOmTe^HOft BaWWHBHOOM % = 2*12 MK».  >»*? npOBO*0- 
KH SBQ 0.05 MM, Aroma TpoBoamwa 550, W-Jto npoBO^HKOB 30. 
Ha Tine 7.2.1 npeÄüTaBJiaiiH oomuuwrpaMW perMCTpispyeMHX JM- 
nynocffi. H3 ocmuuiorpaMM BIWHO, «WO npxi OäHOM KM»» 

HanpH^mra Ha nfiffi» na -üraH sa c<m BWR»ü TO 
THBHOCTH H SBII HanpflKOHüö Ha KaToa-aHoflHOM npoMeatyrae yseJffl-- 
«masooi, B 3 paaä. «pom KMny.rn.ca ma&>»wsa cooimm* 60 
Hc. MimruB TOKD aoororrM 11,7 KA. OäPSKO MODHOO«. reH9- 
paujm B 8TOM cjinae ne npenmajia 100 MB*, renepaunfl HMHBB- 

6TOH   6   MOMGHT   BpBMBHH,    KOr*3   TOK   ffMHHraei   «KOBMWWWM-, 
aiawHEfl (II.7 SA), <EM sHawtejaao. npoBBaraei sHaieme 
nycKOBoro ioKa (7 KA). H npow**« M cna*e HMnyjn»coB Hanpa- 

*eH«fl H TOKa. - 

73   cxeua   3. THH -a8K6nnTe.«bH8a mm^rnmäoth - 3BE - 
oeocTpaiMjaH ejotocrt - passmen«* pea- 
pHUHHK - tpHOÄ 

. SKOTepHMBHTU nponoffluntoii npa HanpflnteHKH nffla üvHH«380 
KB, npoöHBHoe Hanpflseme Ha paapn^HKO TJ0=37O KB, BejmsHa 
HaKonHTemHoft «BTOKTHBHOCM I + 8 MKIH, *Ha«eTP op™*« 
sm 0.05 MM, fljfflna npoBOfflffiJKa 550, mono npoBCwnßtoB 30. Ha 
DHo 7.3.1 npeÄCtaBJieHH ocuiWJiorpaMMH ^rFOTpapyeinu- awty»- 
COB BEÄHO, W> SB C1ST OÖOCTpHHUeS eMKOOTH HOflBJIfleTOfl 1B1K 
HBHpHKeHHfl =/reo KB c $POHTOM Hapac-ramis -20 HO. AMtüMOTa 
TOK8   ÄocTOTöei   II   KA.   0^H3KO   MonpocTL   reHepaüffl!   W- 
WSJiy^HHfl H MOM0HT 66  nOHBJIomifl 0K6CTB6HH0 H6 H3MuHflK)TCfl. 
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s-750 KB 

160       I     240        .    320 ,   HO 

—J1.3 KA 

paß. 7.3.1. Ocniui,iorpeMiviH HMnyjfBcoB HanpteoHH« /a/, 
Tojca /<y, MOüJHOCTH 'JBI-i.ajtyieHMU '/%/, 

■ '..■'   -        * Teime HeitpsTOHHÄ an /iy H TORS 3RI) /n/V 
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•7.4. r x e M a   4. BMP - wxaaasmmBsa «mm^mrnvsh - 3HI - .' 
,   paaaaJWTWffiHHa pa3pHHH«K - Tpaofl 

9KCnepHM6KTH npOBOfflKÜHOb H3 paSpaÖOTBHHHX HBMH CimpaJIB- 

HHX aft c nepMBOTMi- ncmwa aayic THIIOB: c ocenM HBrmmpoBa - 
HH6M H CO  aWWbBmÖW KOHT3KT0M.  ItepaMOTpI 3KCIiepHMeHTOB 

Ä3HH B TaCjrane 7.1 • awsnepHiieww c mweKcoM 0 OTHOCHTCH 

K 0C9BHM WHBpaTQPM.   0-mumDapHTOOiBBI.  H D-KOHH'IOCIOTM.  B 9KC- 
aatBannte DU. Hcnoj&aoRajmcb flBa KOBHTOCKHX HIT, oooffBBn- 
KHX mtc»pp*xKW*>. B »onepmBHTax.c oceBiira reHepatopsMH, 
OÖDSHmeHHHIffl       SBeMCrjloft,       AM       »BnilTKE       HanDJMOBMHCI, ■ 
onapajibHH* reEepatopa c aHtpraeS «GO -sfl*. B xoÄe aKcnepmeH- 
TOB  aSUSBHJDICb   TBKSO   BHepTM   SaiTHTKH  BUT.   B6OTPö!Ha   HaKOIM- 
TOJibHofi HHOTKTEaHOOTH H napaMeipH 3BII. Ha pac. 7.4.1 - 7.4.2 
itpeflCTaBJieHH ocmuuiorpaMira sapemcTpupoBaHHHX HMnyjitooB Ha 
rmnnß H BBII B jmcropEwmax 018 a D8. B OIMTP B8 <ftu c$op- 
HHP0B8H HMnyJIbC HaqUVHH» aanHxraft GOO KB o SpoiruM Ha- 
paCTBHHfl        -60   HC,    npH    OTOM    tWMWRB    t»:8    B    BBpfflTOpe. 
aponfrMa 15.5 KA, a MOIUHOCTB ajisKTporaoro nynta - *I0 IBr« 
Owato. KOK H B cxeüax 2-3, HBöMWMW* sanassfieaHHa Hasajra 
reHepamra. renepamifl . npoacxo^na HS cmwe mmyjuxiB Hanpa- 
K0HdH H TOKa, ä 6"t Btfteno cooTBeTCTByeT fevKy, Dp«; HaameW 
HjrcKOBoa BBVisum. HoJiyieHHart mwoeaf MOEiaocri mJqrwiMt 

cocTPBHJja He MSHee   TOO MB*. .        f 
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Taöjmua 7.1 

tOf BO.nfti Iuax.KA EH,KB« 301      U,KB I.KA    H.o.e. 
HaiantHa? [    TQK BHepras L(MU)-   Haup. TOK      MOnpOOTb 

8HeprHfl BMT ' B HHfl. -N   Ha Tpiiofte ipaofla HSJumeiBlfl 

V 8.9 UKTH 

04. 28.8 16.2 1.2 640-28       205 3.8           9 
05. S2.0 13.0 1.4 470-32       326 7.4         60 
06. B4.0 I3.I 0.8 780-46       130 1.5 
07. 17.0 13.2 0.8 700-40       I'SB 1.7 
08. 27.0 16.4 1.2 54.0-52       175 1.8           - 
09. 28.0 16.4 i.2 470-32       270 4.3         10 

010. 27.3 I? 2 1.0. 540-32       265 6.4         13 

011. 27.0 I6.P 1.2 470-27       320 6.7         22 
012. 27.2 14.8 1.0 540-28       210 

=7.9 MKlto 

3.2           I 

018* 53.1 19.9 1.6 620-42       450 II.8       130                  j 
019? 63'.0 2I.I 1.8 870-54       170 4.2         10 
020? 60.2 33.6 2.2 780-60       260 6.8        30 
D1.1. .3.0 24.0 2.2 680-50       450 

=4.8 mVa 

10.9       ,150 

022. 16.9 20.7 1.0 720-44       ISO 3.0           -'      v' 
023. 22.0 23.0 1.3 720-44       270 7.6       115 
0*4. 31.0 22.4 1.2 720-48       130" 2.0 
025. 29.6 21.4 1.1 620-44       140 3.0           - 
02. 5.0 16.4 0.6- 650-a       200 6.5           1 
D1 2.3 22.7 1.2 620-42       200 6.0           1 
02- 3.0 19.1 0.8 650-38      280 3.3 
M> 2.5 ' 25.7 1;6 476-42       420 ■ 8.0         22 
M 2.6 26.6 1.7 475-46       430 8*.6   ■ , , 2   ■             ' 
m 3.0 21.7 1'»1 720-37       390 9.5       132 
DB 3.4 30.0 2.2 680-50       600 1.6.5       190 
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VII!. OECSSJSOTJS FB&YfflffATOB M KffiOffiJ. 

Ha ociTOEe SKcnepmraHajiiHoi^ HCOJIQäOB8HMH EOT o "nopo- 
xsaTOH" no'ioKa Ha HHayicraBHyH) narpysity paspaöOTaiui Mcwejm 
B8JP H 3BII ,iyia pacie-ra ajieirapjraecKofi CXöMH SBIIHTKH BttpKatopa. 
ÄH8.irai3 sjieKiptraeoKoa peim nosBojiHJi cfepMyjinpoBSTt rpsöoBais« 
K wmyxhcm, BrpabaTHBaoMia? BMT, H HB ocHOBarara BTHX Tpado- 
EaiiHti co3,nanH KoiucpeTHiio KotaraKTiiue ycspoficrBa AM t$p3Tj: 3Hö- 

topMaTopnofl CXOMH. 

npOBe,I!8HHWS       SKClTdpiftTCHTH      HOKSBaJIH      paöOTÖCHOCOÖHOCTk 
UpOAJIOKeHMOC   BajwVi   ßt1ST'PSB.caO|!?,WTOpIiOfi   JX6J,5I   SSffilTKH   K3Jiyja- 
Tejüi -• BEüKSTopa 07 BBpHEOMancf/rw-ix roHepsTopoB. K BEpKa- 
Topy TiomoAsmi mmuhoa navpswiiinsi RO 600 KB C igpoirroM na- 
pacTSKEH 60 HO npii Tone ,;p 10 KA, IteoEaa MOüSHOCTB Bumßßii- 
Horo B aTMoetopy CB^-nänyieHiiH cocTaEftna <~I0Q MBT npa MOHI- 

iiocTH- B aJieKTpoirooM nyw) ,no   10 IBT« 

B xo.no 3Koitepi;weKa'üö ofeapyKeHo 3Ha,!itfe.;ifeBoo OTJIHIHO 

nponpcca reHspauiiH CBlI-5i3.>,/qdHHJi no cpaBHeiuro c HaöJHwaeiaiM 
B TpaOTXHuiaaa cxeMax, Koryja B ipiio^e B. KS^SOTBO HCTO'annta 
HSiipSSOHHJI    HCIIOJHAYIOTOn    CHJIbH0T0<IHH9    yCKOpHTSJra   opmiQvo 
.neScTBHH. B na'iecTBe HSKOTKTGJM DHoprai B Taraix ECTO'-mHKax 
nanproxemin npiiMeraioTCii TiMi no cxeiue ApKanbesa Mapnca, 8 
mmyjibc HaiipasenüH (JopwipyeTCK c HOMO^BE /'BoßiiHX fopMapysj- 
ntHÄ .nroiH» ft rasoEiix iroMiy'.caTopoB. B SKcnepimsaHTax Ha CHtbHo- 
TOTiiKx ycKopKTOJtflx reHepaHua imroiaoTca npii JJ'CKOBHX TOKSX 

HB ßojisa lo KA, KSK npaßano« Ha nepo^PM' jpoHte KMoyjibca 
HsnpHJ<oiniH (E' HMnyjibca TOKa), a npoKpainaeTCH Ha cnaao iiM- 
nyjifcoa "tianpfKainia. npii flnaiejibHOCTax. Ta=80--2I0G HO HMnyju>06 
HanpHSBHHfl reiiepauijfl npeiepamaeTca B KOHU.8 HMnyjibca HanpfiKO- 
HUfl,    II   flmäTOJfMKWTb   JfflffliyjlbCa   COT   CpSBHHMa   C   ^ynWOJIBHOtiTM) 
«Miry.nbca nanpfürcamw!. B STWX aKor»pra»ßHvas nh ppoM» rs«ßpai',tc; 
CBl najly^eifflfl KaTOB-aHOflHHlt npowesyTOK HB BsnomsiBiGst icaTOß- 
Hoß K anosacrtl iuiapMofl. 0 MOMeHta reiiepaumi w #o Konna npo- 
itacca renepauHi KBTOJI-■ aiiosHHft npoMestyroK paöoTaei B pessma 
orparorieirt-m npocrpaHCTBeHHoro 3apjwa.: Ilpn S'TOM c'oB^'ajoToa 
CTaßHJibHHe ycjioBHfl $opMHpobaifflfl BHpTyaJiBHpro KaTOfla, faaoöof 
rpyüTmpoBKH H cejieitUBH laoTiu c TpHOfla, ^TO noss-JuieT reae- 
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•papoBaTb B Tpaoae  CBH-ESJiyienne  c  BUCOKO»  o^wmsBOOiw 

B BKonepnM9HTax no vrsvse I reHepanpfl HawaJiscii irpn 
nycKOBOM T0K9 7 KA H npoTeuajia oGwmm oöpasoM. KaTo#- OHOA- 

m& npoMssyTOK paöoTa.i B pemiMe orpsinraeHHa npucTpancTBeHHO- 
ro sapfma. 06. STOM cBjyjeTejiBCTByaT rpaipK anBHCHMOcra H3Me- 
'Hem* 8®eKTHBHQi-"0 sa3opa KaTOfl-aHOflHoro npoMesyTKa aa Bpe^a 
ÄeficTBUfi HMnyjibca HanpsweHEfl (pKO.8.1, Kp-nsaa I). Ms rpai&wa 
BHÄB0, iTo E cjiyiaa paöoTa TpHoaa OT flffia, co BpsManeM rrpo- 
HCXOÄHT yMeHwasHHe aE&eKTHBHoro 3a3opa KaTOfl-aHOflHoro npowe- 
KyTKa, iTO xapaKTapHo AUS B3PHBO3MKCCHOHHHJI ÄJ7.0ÄOB, paöoTa»- 
ngac B pesEaie orpaiar-KEHH irpocTpaHCTEt-mioro aapima. JfMeHfcme- 
HH8 3ö3opa 3a BpeMH seficTEM KMijyjiBca -TanpfsesHa oöifiCHHe'i'cs 
nepeKpHTHGM KaTo^-aHOflHQfi nji83Moft npoM9«yiKa KBTOA - RHO^. 

TaK KOK ÄOCTKseHHe nycKOBoro 3HHaiaHH.fl TOKa npoircxoflK: iepo3 
220-240 Be noane noßaTO Hanp.<?S9HH£ Ha npoMesiyroK KBTOfl-aHOfl, 
TQ 3a 9T0 B^aMa iuia3Ma ycneBt;8T 3sno.im\n.: npowie^yjoK. 3TC 

npHBOSKT K HapymeEJBfl CTamioHspEoro COCTOJPIH». CHCTSKH c BHp- 
TyaiibHHM K8T0Ä0M E K  CHHJKeHMO a$$6imtBHOCTH reBßpatpM. 

B SKcnapHMeFTax BO cxewaM 2-4 upouecc reiiepatpni HaT.m- 
HaJiQH npa TOKax sHatiwejibHo dQ.nwae r.ycKowa H HPOTBKSJI Ha 
\jnaae MMnyjitcoB Hanpasramtfl H TOKa. PeHepauaa BE aaajsß HM- 

nyjibca assxpsmemia nponcxoflK™ B yeJioBJUx HapymeHHH craöiuiBHO- 
ro COCTOSIHHH $opwnpoBaHMa BijpT.yajibHoro KaTo^a, rpyrorapoBKE B 

oeJieiaiBK lacTHU B reHepaTope, BPHBO^HT K Hapyraeffiuo CTaöant- 
Hocr- qac?oTH CB1! najiyieHHH. Bee STO pesKO cEHJKaeT B|$eK'.niB- 
HocTb raiiopamm. IIoaTOMy yposeHb MOüPOCJ.'H reHepupyet-wx mne- 
öaimfl np. ncnyienaax napaMetpax HMnyjifeca EanpaseHHii n TOKS 

6HJI cpaBHHTejibHo HBBBOOK. 3ana3,naBaHHo njionacca reHOpanEH E 

era Ha-iajio iipn ToKax. SHatramnbHO npt BHmaMUHx nycKOBt» &HS 

ÄasHoro BHpKaTopa, OMQBHSHO, cBHsaao c Tew, -TO #3 Moweiwa 
FOHopajtHH B KaTo^,-aHQ,raoM npoMieKyTK9 Cmm Hapym&HH ycJioBHJi 

paßoTH  nf-oMexyTKo  B  peKiwie   orpaHsraarasa  irpoc-üpaHCi-BeHHar'o 
BapS^a. 'DC   8T.OM  GB^x46T6JlBC•*fByI0,!, nOJiy^eHHHB   3aBIICl!M00Tii H3Me- 
Heims B^MteKTHEiiord sanpa Ka^OÄ-sHofli-ioro npoMP»jixa ?a BpeMH 
^öficraHq mmyT^ca EanpiisaHaa -{pwp.ß.I, Kpi'BHe 2,3). Ha.iurma 
BoapacTawpiero yiac-'."K3 na upppy? E PHTP pB.?.T!e spoMeiOT fiO-roo 
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so (KpHBaa 2) H 90-150 HC (KpHBaa 3) roBopor oö yBe-mraeiiKH 
S^öKTHSHOrD 3830pa, 1T0 IipOTHBOpeMT (&I3BWeCKHM npeacTaRJio- 
BHflM paÖOTU B3pHB09MHCCH0HBHX TpHOflOB. 

jjiH noBHme'HHfl K08$6HimeHTOB npooopa30BaHHs « nepefla-ra 
BHsprto B paccMoTpeHHoft cxeMe TpeöymTca flajiwteitoie aKctiepH- 
iwHTajiBBBe a rceopöTtreecKne vccmRbissBän. 
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